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The Fifteenth Annual Meeting of the Society was held 
in March instead of June, and was restricted to the presenta- 
tion of Committee reports and to administrative business, with 
the view of not detracting from the interest in the impending 
Sixth Congress of the International Association. for Testing 
Materials to be convened in New York early in September of 


the same year. By reason of these exceptional circumstances 
the proceedings are not issued this year in the usual form of 


a separate volume, but appear here under the same cover with © 


the Year-book.~~Ep. 
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SUMMARY OF THE PROCEEDINGS OF THE 
Be FIFTEENTH ANNUAL MEETING. 


New York Crry, Marcu 28 Anp 29, 1912. 


THe FirtrEENTH ANNUAL MEETING OF THE AMERICAN 
¥ SOCIETY FOR TESTING MATERIALS was held at the Hotel Astor, 
New York City, on March 28-29, 1912. The total registered 
attendance at the meeting was 231. 

The following members were present or represented at the 
meeting: 


Adams, H. H. Barnes, H. C. 
Addicks, Lawrence. Barrett Manufacturing Compan, 
Aertsen, Guilliaem. W. S. Babcock. ; 


Aiken, W. A. 
* Ajax Metal Company, 


Barrier, E. A. 
Bates, P. H. 


" G. H. Clamer. Baxter, F. R. 
Aken, T. R. Beale, H.A., 
Allen, I. C. Belden, A.W. 
American Asphaltum and Rubber Berry, H. C. me, ‘ 
Company, H. B. Pullar. Blair, W. P. Se 
American Brass Company, Blanchard, A. H. 
W. H. Bassett. Blauvelt, W. H. 


American Electric Railway Engineer- Bole, W. A. 
ing Association, Norman Litch- Boston Elevated Railway Compe, 


field. J. W. Allen. 
American Foundrymen’s Association, Bostwick, W. A. 

Richafd Moldenke. Boughton, E. W. 
American Locomotive Company, Bowman, A. L. 

F. J. Cole. Boyer, E. D. 
American Steel and Wire Company, Boynton, C. W. 

S. M. Rodgers. Boynton, H. C. 
Armstrong, T. P. a Braine, L. F. 

Buffalo, Rochester and Pittsburg 

Bakcock, W. S. Railway Company, H.G.Burn- 
Backert, A. O. ham. = 
Baldwin Locomotive Works, Bureau of Construction and Magete, 


A.B. Johnson, U.S.N., J.O.Gawne. 
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Bureau of Steam Enginecring, 
U.S. N., 
C. A. Carr. 
J. F. Daniels. 
Gustav Karmmerling. 
Burrows, C. W. 
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Calumet Steel Company, 
A. S. Hook. 

Campbell, William. 

Capp, J. A. 

Carnegie Steel Company, 


C. F. W. Rys. 
Carney, F. D. 
Carpenter, A. W. 


Carpenter, R. C. 
Carpenter Steel Company, 
J. H. Parker. 
Chamberlain, G. D, 
Chase, W. D. 
Church, S. R. 
Cobb, E. B. 
Colby, A. L. 
Condit, E. A., Jr. 
Conradson, P. H. 
Corse, W. M. 
Corthell, E. L. 
Cushman, A. S. 


Davis, N. H. 
Derby, W. A. 
de Wyrall, Cyril. 
Douty, D. E. 


Electrical Testing Laboratories, 
F. M. Farmer. 

Engineering Record, 
J. M. Goodell. 

Evans, R. W. 

Evans, S. M. 

Ewing, W. W. 


Fackenthal, B. F., Jr. 
Falkenau, Arthur, 
Farmer, F. M. 
Ferguson, L. R. 
Force, H. J. 
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Fort, E. J. 

Foss, F. E. 
Fowler, G. L. 
Franklin Steel Company, 

E. E. Hughes. 
Gannon, T. J. 
Gardner, E. S. 

Gencral Electric Company, 

A. Capp. 
Gibboney, J. H. -§ 
Gibbs, A. W. 7 
Gill, A. H. 
Glasgow Iron Company, 

J. P. Roe. 

Goodspeed, G. M. 
Gormully, A. R. 
Gulich, Henry, Jr. 


Hall, E. B. 

Hammond, G. T. 

Heath, F. C. 

Hering, Rudolph. 

Herron, J. H. : 
Hibbard, H. D. 
Holst, J. L. 

Howe, H. M. 
Howell, S. A. 
Hubbard, Prévost. 
Humphrey, Richard L. 


Hunnings, S. V. J 
Illinois Steel Company, 
Interstate Iron and Steel Company, 
S. J. Llewellyn. fa 
Iron Age, The, 
W. W. Macon. 


Jefferson, H. F. 


Jones and Laughlin Steel Company, 
J. J. Shuman. 
F. S. Slocum. 


» 
Keeler, W. I. 
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Spell. 


Metal Industry, The, 
Midvale Steel Company, 


Miller, R, P. 


Myer, C. R. 


Kinkead, J. A. 
Kinney, W. M. 
Koch, G. B. 


Lackawanna Stecl Company, 
F. E. Abbott. 
Lane, F. A. 
Langenbach, E. A. 
J. D. Higgins. 
Lanza, Gaetano. 
Lawrie, J. W. 
Lawson, T. R. 
Leech, J. O. 
Lesley, R. W. 
Lowe Brothers Company, The, 
Anderson Polk. 
Lucas and Company, John, 
L. P. Nemzek. 
Lyach, T. D. 


MacFarland, H. B. 
MacGregor, J. R. 
Macgregor, J. S. 
Mahon, R. W. 
Marburg, Edgar. 
Marsh, C. P. 
McBurney, Henry. 
McDonnell, M.E. | 
McFarland, G. S. 
Meade, R. K. 
Merriman, Mansfield. 


L. J. Krom. 
Radclyffe Furness. 


Moissciti, L. S. 
Moldenke, Richard. 
Molleson, G. E. 
Morrow, J. G. 

Mory, A. V. H. 
Moyer, Albert. 


National Tube Company, 


Ray,D.H. 
H. A. 


Rodgers, S. M. 
R. E. 


Sabin, A. H. 


Sawyer, A. H. 


New Jetsey Zinc Company, 
Gilbert Rigg. 


New York Central and Hudson Riv er _ a 
A. W. Carpenter. 
Norris, G. L. 
Nuessey, W. H. 
Orford Copper Company, 
J. F. Thompson. + 


Orton, Edward, Jr. 
Osborne, C. G. 
Owen, James. 


» 

Page, L. W. 
Penn Steel Castings and Machine 
Company, R. B. Farquhar, Jr. 


F. A. Robbins, Jr. a 
Perry, R. S. 
Pew, J. H. 
Pichard, G. H. 
Polk, Anderson. 
Porter, J. M. af ¥ 
Provost, A. J., Jr. 


Reeve,C.S. 


Remington Arms and 
Company, R. D. Cady. 


Richards, J. W. 
Rigg, Gilbert. 
Rights, L. D. 


~Rome Merchant Iron Mill, 
Weston Jenkins, Jr. 
Rys, C. F. W. < 


-Sauveur, Albert. 


> 
7 
4 = = 


Schaeffer, J. A. 

Schmitt, F. E. 

Schwartz, A.W. 

Seabury, R. W. 

Sharples, P. P. 

Sherrerd, J. M. 

Shore, A. F. 

Shuman, J. J. 7 

Skinner, C. E. 

Skinner, O. C. : 

Slocum, F. S. 

Smith, H. E. 

Spackman Engineering Company, 
Henry S., H.S. Spackman. 

Spare, C. R. 

Stafford, B. E. D. 

Stafford, S. G. 

Standard Steel Works Company, 


O. C. Skinner. 
Taber, G. H. 


A. A. Stevenson. 
Thacher, S. P. 


H. F. Walker. 
Thompson, G. W. 
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Stevenson, A. A. 
Stratton, S. W. 
Sttitz, Earnest. 
Thompson, J. F. 
Thorpe, J. B. 
Tilt, E. B. 
Tretch, W. J. 


Trist, N. B. 
Voorhees, S. S. 


Wadleigh, F. R. 
Waldo, Leonard. 
Walker, H. F. 
Wallace, J. T., 

L. G. Blackmer. 
Walter, L. W. 
Webster, W. R. 
Western Electric Company, 

C. R. Myer. 
Westinghouse, Church, Kerr and 

Company, 

C. M. Chapman. 

Westinghouse Electric and Manufac- 
turing Company, 
Lynch. 


E. Skinner. 


Whipple, G. C. 

Wiese, H. B. 

Wight, F. C. 

Wilson, P. H. 

Woodroffe, G. H. 

Wyman and Gordon Company, The, 
G. S. McFarland. 


Young, C. D. 
Young, J. B. 


any, E.T. Mc 
pany, E T. McCleary 


First MARCH 28, 10 A. M. 


President Henry M. Howe in the chair. 


Youngstown Sheet and Tube Com- 


The minutes of the Fourteenth Annual Meeting were ap- 
proved as printed. 

The annual report of the Executive Committee was adopted 
as printed. 

The Chairman then read the annual presidential address. 

Mr. Charles W. Burrows, Chairman of Committee A-6 on 
the Magnetic Testing of Iron and Steel, presented the report 
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af that Committee including the proposed amendmenis to the 
Standard Magnetic Tests of Iron and Steel. 

On motion, these amendments were referred to letter bal- 
lot of the Society. 

The report of Committee E-5 on Rules Governing the Form 
but not the Substance of Specifications, was presented by Mr. 
Edgar Marburg, Chairman. 

Mr. J. A. Capp, Chairman of Committee B-1 on Standard 
Specifications for Copper Wire, presented the report of that 
Committee embodying proposed Standard Specifications for 
Medium Hard drawn Copper Wire and for Soft or Annealed 
Copper Wire. 

Mr. Capp moved that these two proposed standard speci- 
fications be referred to letter ballot of the Society, with the under- 
standing that the numerical values for resistivity will be subject 
to modification when an agreement on an international standard 
has been reached by the International Electrotechnical Commis- 
sion, and that Committee B-1 on Standard Specifications for 
Copper Wire, and Committee B-2 on Non-Ferrous Metals and 
Alloys, will cooperate with a view of bringing about such an — 
agreement. This motion was carried. 

Mr. William Campbell, Chairman of Committee B-2 on 
Non-Ferrous Metals and Alloys, reported progress in the work 
of that Committee. 

The following amendments of the by-laws, proposed in 
the Annual Report of the Executive Committee, were on motion 
approved and referred to letter ballot of the Society: 

—_ 


ARTICLE I. MEMBERS. 
Strike out: 
q SEcTION 1. The Society shall consist of Members and Junior Members. 
Substitute: 


Section 1. The Society shall consist of Junior Members, Members — 
and Honorary Members. 


¥ Add the following new section: 


n, Sec. 4. An Honorary Member shall be a person of widely recog- 
nized eminence in some part of the field which the Society aims to cover 
as defined i in Paragraph 2 of the ‘Charter. T he number of Honorary Members 
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shall not exceed ten. A nominee for honorary membership shall be proposed 
by at least ten members and shall be elected only by unanimous vote of 
the Executive Committee. 


Number the present Section 4, Section 5. ee er 


ARTICLE II. OFFICERS AND THEIR ELECTION. 


SECTION 1. The officers shall be a President, Vice-President, Secretary 
and Treasurer. 


Sec. 2. The offices of Secretary and Treasurer shall be held by the 
same person. 

Sec. 3. These officers shall be elected by letter ballot, at the Annual 
Meeting, and shall hold office for two years. 


Sec. 4. The Executive Committee shall consist of these officers and 
also the last Past President and seven members, four being elected by letter 
ballot at each Annual Meeting in the odd years and three at each Annual 
Meeting in the even years. Four members of the Executive Committee 
shall constitute a quorum. 


Sec. 5. The President shall be, ex officio, the nominee for American 


Member of the Council of the International Association. 
ay 


Substitute: 


Section 1. The officers shall be a President, a First Vice-President, 
a Second Vice-President, and a Secretary-Treasurer. 

Sec. 2. These officers shall be elected by letter ballot at the Annual 
Meetings. The President shall hold office for one year. The two Vice- 
Presidents and the Secretary-Treasurer shall hold office for two years. The 
term of office of the First Vice-President and of the Secretary-Treasurer 
shall expire in the even years, and that of the Second Vice-President in the 
odd years. 

Sec. 3. The Executive Committee shall consist of these officers and 
eight members, four being elected by letter ballot at each Annual Mecting. 
Four members of the Executive Committee shall constitute a quorum. . 


Sec. 4. The President, the two Vice-Presidents and the members of 
the Executive Committee shall be ineligible for re-election to the same office 
until at least one full term shall have elapsed after the end of their respective 
terms. 

Sec. 5. The officers and members of the Executive Committee to hold 
office under these by-laws shall be as follows: 

To hold office for one year:—the President elected this year (1912), 
the Second Vice-President, to be appointed by the Executive Committee, 
and the following members of the present Executive Committee: W. A. 
Bostwick, Robert W. Hunt, Richard Moldenke and William R. Webster. 


’ 


~~? 14 
| 
q 
{ 
) 
. 
he 
5 
— 
4 
a t =| 
4 = 
a 
a 
% 
5 


gz To hold office for two years:—the First Vice-President elected this 

year (1912), the Secretary-Treasurer elected this year (1912), the three 
members of the Executive Committee elected this year (1912), and a fourth 


member to be appointed by the Executive Committee. 7 


ARTICLE V. DUES. 5 
Strike out: 
SECTION 1. The fiscal year shall commence on the first of January. 
The annual dues shall be $10.00 for Members and $5.00 for Junior Members, 
payable in advance. 


Substitute: 
SECTION 1. The fiscal year shall commence on the first of January. 
The annual dues shall be $10.00 for Members and $5.00 for Junior Members 
payable in udvance. Honorary Members shall not be subject to dues. 


The tellers, Mr. Richard L. Humphrey and Mr. Jesse J. 
Shuman, appointed by the Chair to canvass the vote on the 
election of Officers and Members of the Executive Committee, 
reported that 363 legal ballots had been cast, and in accordance 
with their report the Chair declared the election of Mr. Robert 
W. Hunt, President; Mr. A. W. Gibbs, Vice-President; Mr. 


Edgar Marburg, Secretary-Treasurer; Mr. J. B. Lober, Mr. A. A. 
Stevenson and Mr. S. W. Stratton, members of the Executive 
Committee. 

The meeting then adjourned till 3 Pp. M. 


SECOND SESSION.—THURSDAY, MARCH 28, 3 P. “a 


Mr. Henry M. Howe in the Chair. 

The Chairman announced that Mr. Robert W. Hunt, the 
President-elect, had found it a physical impossibility to be pres- 
ent at the meeting, but that, fortunately, Mr. A. W. Gibbs, 
the Vice-President-elect, was present, and that he desired to 
call on him for a few remarks. 

Mr. Gibbs expressed his appreciation of the honor that had 
been conferred upon him, and his hope and purpose to do what 
he could towards advancing the best interests of the Society. 

In the zbsence of Mr. C. H. Zehnder, Chairman of Commit- 
tee D-6 on Standard Specifications for Coke, the report of that 
Committee was Presented by Mr. Albert Ladd Colby, Secretary. 
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Mr. S. V. Hunnings, Chairman of Committee A-2 on Stand- 
ard Specifications for Wrought Iron, presented the report of 
that Committee embodying proposed Standard Specifications 
for: 

Staybolt Iron; 
Engine-bolt Iron; 
Refined Wrought-iron Bars; 

_ Iron Locomotive Boiler Tubes. 


isan 

Certain amendments to these proposed standard specifi- 
cations were recommended by the Committee and adopted; 
and the specifications as amended were, on motion, referred to 
letter ballot of the Society. 

Mr. Wm. R. Webster, Chairman of Committee A-1 on Stand- 
ard Specifications for Steel, presented the report of that Commit- 
tee, embodying two proposed revised and eleven proposed new 
standard specifications, and proposed revisions in two existing 
standard specifications. It was decided that each specificatic 
should be considered separately. 


Favorable action was taken on the following recommenda- 
tions submitted by Committee A-1 in its annual report: 


“Committee A-1 desires to recommend that if the 
proposed Standard Specifications for Open-hearth Steel 
Girder and High Tee Rails should be referred to letter 
ballot of the Society, and adopted among the Standard 
Specifications of the Society, Committee E-5 shall be author- 
ized to recast these specifications in conformity with the 
regulations adopted by that Committee.! 

“Tt is further recommended that in reprinting the other 
existing standard specifications for steel in the 1912 Year- 
book, Committee E-5 shall be empowered to make similar 
changes in the form, as distinguished from the substance, 
of such specifications.” 

Mr. Webster, Chairman of Committee A-1, presented, on 


behalf of that Committee, the following addendum to the annual 
report of the Committee: 


“The Committee desires to announce its purpose to give 
careful consideration during the ensuing year to the revision 
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Open-hearth Sieel Rails, and that in that connection it hopes 
to cooperate with, and to receive the support of committees 
of other societies engaged in similar efforts, with a view of 
presenting the best possible recommendations at the next : 


annual meeting of the Society.” 


After considerable discussion of the proposed amendments — 
of the Standard Specifications for Steel Reinforcing Bars, Mr. ; e 
E. E. Hughes moved that the proposed amendments be laid on _ 
the table. This motion was lost. ; 

The Secretary moved that the proposed amendments be - 
referred to letter ballot of the Society, with the express under- 7 - 
standing that this action is not to be construed as being taken as 
to the prejudice of any material not included in the proposed 
Standard Specifications for Steel Reinforcing Bars as amended. 
This motion was carried. 

On the invitation of the Chairman, Mr. Robert W. Lesley | 
then assumed the chair. . 

On motion, the proposed amendment of the Standard Speci- : 
fications for Steel Splice Bars was referred to letter ballot of 
the Society. 

Certain amendments to the following proposed new Stand- 
ard Specifications were recommended by the Committee and 
adopted; and the specifications as amended were, on motion, 
referred to letter ballot of the Society: 


Structural Nickel Steel; 
_ For Automobile Carbon and Alloy Steels, a, 
For Open-hearth Steel Girder and High Tee Rails. 


The meeting then adjourned till the following morning. 
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A. M. 


Mr. Henry M. Howe in the Chair. : 

Mr. L. W. Page, Chairman of Committee D-4 on Standard 
Tests for Road Materials, presented the report of that Committee, - 
to which was appended a minority report by Mr. Clifford Ric ~ 
ardson. 
On motion, this report was referred to letter ballot of the | e 4s 
Society, 
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matter be given further consideration. 
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The remaining proposed standard specifications presented 
by Committee A-1 were then considered. Certain amendments 
of the following proposed specifications were recommended by 
the Committee and adopted; and the specifications as amended 
were, on motion, referred to letter ballot of the Society: | 


- - 


PROPOSED REVISED SPECIFICATIONS. 


For Heat-treated Carbon-steel Axles, Shafts, and Simi- 
lar Objects. 

For Steel Castings. 

For Boiler and Firebox Steel. 

For Boiler Rivet Steel. ; me 


Proposep NEw SPECIFICATIONS. 
(a) For Locomotive Materials. © 


Annealed Steel Forgings. 
Lap-welded and Seamless Steel Boiler Tubes and Safe 
Ends, 23 in. in Diameter and Under. 
Steel Shapes, Universal Mill Plates, and Bars, 


(b) For Other Materials. 


Forged and Rolled, Forged, or Rolled Solid Carbon- 
steel Wheels for Engine-truck, Tender, and Passenger. 
Railway Service. 

Forged and Rolled, Forged, or Rolled Solid Carbon-_ 
steel Wheels for Freight-car Service. 


On motion, the proposed Standard Specifications for Cold- _ 
rolled Steel Axles were ordered printed in the Proceedings for __ 
the information of the Society, as recommended by the Com- | 
mittee, after revision as to form by Committee E-5. ‘iad 

Mr. A. W. Carpenter called attention to the omission of __ 
elastic strength requirements in the Standard Specifications — 
for Structural Steel for Bridges, and gave notice of his intention | 
to address a communication on this subject to Committee A-1 


on Standard Specifications for Steel, to recommend that this 
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Mr. Henry S. Spackman offered the following motion: Bo 


“That the Executive Committee be requested to con- 
sider the advisability of submitting the standard specifica- 
tions of the Society to the criticism oi counsel with a view 
to determining their legal soundness.” 


This motion was carried. 
The meeting then adjourned till 3 Pp. M. 


Sesston.—Fripay, M 

Mr. J. M. Goodell in the Chair. 

In the absence of Mr. G. F. Swain, Chairman of Committee 
C-1 on Standard Specifications for Cement, the report of that 
Committee was presented by Mr. Richard L. Humphrey, Sec- 
retary. 

Mr. Rudolph Hering, Chairman of Committee C-4 on Stand- 
ard Tests and Specifications for Clay and Cement Sewer Pipes, 
reported progress in the work of that Committee. 

In the absence of Mr. A. Marsten, Chairman of Committee 
C-6 on Standard Tests and Specifications for Drain Tile, the 
report of that Committee was presented by Mr. C. W. Boynton, 
a member of the Committee. 

Mr. W. A. Aiken, Chairman of Committee D-8 on Water- 
proofing Materials, presented the report of that Committee. 
After considerable discussion, Mr. Richard L. Humphrey moved 
that the report be referred back to the Committee for further 
consideration. This motion was carried. 

Mr. Leonard Waldo, Chairman of Committee E-3 on the 
Definition of the Term “Modulus of Elasticity”? in its Appli- 
cation to Materials, including Non-Ferrous Metallic Metals 
and their Combinations, reported progress in the work of that 
Committee. 

Mr. Richard L. Humphrey offered the following motion: 
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“That the Executive Committee be requested to con- 
~ sider the advisability of appointing a Committee on Petro- 
leum Products to cooperate with the International Petroleum 
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SUMMARY OF PROCEEDINGS. 


Commission, the American Chemical Society, and the 
International Society of Applied Chemistry.” 


This motion was carried. 

Mr. E. B. Tilt, Chairman of Committee D-11, on Standard 
Specifications for Rubber Products, announced the recent crea- 
tion of this Committee, and its desire to receive helpful informa- 
tion from the membership of the Society at large. 


The Chairman then declared the meeting adjourned sine die. 
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AFFILIATED WITH THE 
INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS 


PROCEEDINGS. 


This Society is not responsible, as a body, for the statements and opinions 


advanced in its publications. 


ANNUAL ADDRESS BY THE RETIRING PRESIDENT. 


Henry M. Howe. 


STANDARD INTERNATIONAL SPECIFICATIONS. 


Since our last meeting an important and it is believed very 
favorable change has been made in the plan of campaign of 
those who seek to erect standard international specifications. 
At that time the step on which attention was most. fixed was the 
so-called stamping plan, that certain important steel objects 
well fitted in their nature for forming the basis of international 
specifications should be chosen; that each of the more important 
producing countries should create, from the elements of its own 
current national specifications, a single representative national 
specification for each such object; and that the International 
Association for Testing Materials should then stamp on each of 
these standard national specifications its own certificate that 
that specification is well fitted for use in expert trade. The 
immediate purpose of this step was the simplification of the 
inevitably difficult and complex task of agreeing on a single 
international specification for each object. If we could create 
a small numbez of speciScations thus standardized, each accept- 
able and familiar tc the various rr of one single 
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country, we should thereby simplify greatly the problem of 
devising a single international specification which would differ 
in the least degree and in the least objectionable manner from 
each one of this small number of specifications. The simplest 
form of this problem thus reached would be, it was hoped, also 
the easiest. 

Recognizing the great merits of this certainly most attrac- 
tive plan, some important parties in interest feared two things: 
First, that the agreement of the various manufacturers of a given 
nation on a single national specification would make them 
reluctant to accept in its place any other, even if that were an 
international one; that they would be more reluctant to give upa 
single clear national specification on which they had all agreed, 
than a mass of co-existing specifications, differing so confusingly 
that their very abandonment would be acceptable; and second, 
that the endorsement by so eminent a body as the International 
Association for Testing Materials of a series of individual national 
specifications would tend to give the impression that they were 
of equal merit, and that this false impression would give an 
improper advantage to the less stringent specifications, those 
which give the least protection to the buyers’ interests. 

The propositions now prominently under consideration 
seem to avoid these difficulties. The most important step 
recommended is the adoption at an early day of standard inter- 
national specifications, not indirectly through the preliminary 
development of single nationai specifications, but directly, for 
three important classes of materials, structural steel for ships, 
for bridges, and for buildings. The specifications for structural 
steel for ships recommended are those now common to the British 
Engineering Standards Committee and to Lloyds’ Register, 
supplemented by the chemical requirements of the American 
Society for Testing Materials. For bridge steel the specifica- 
tions recommended are those of the American Society for Test- _ 
ing Materials, which, as I am credibly informed, are practically 
identical with those of the American Railway Engineering 
Association, the affiliations of which give to its specifications an 
importance of the very highest order. For building steel the 
specifications recommended are those of the American Society 
for Testing Materials, which are in general like its _— steel 


= 
Tre 
- 
= 
val = 
a 
“5 
, 
be, 
& 
=p 
6 : 
. 
- 


ANNUAL ADDRESS BY THE RETIRING PRESIDENT. 23 


specifications save that they permit the use of Bessemer steel, 
and set a higher phosphorus limit. 

The reception which these propositions have received is 
very encouraging, and leads one to believe that substantial 
progress in this very important direction has been made. To 
this Society it is most gratifying that its quasi representatives, 
the American members of the committee of the International 
Association for Testing Materials which has this matter in charge, 
have contributed in a very important degree to this progress. 
To them is due not only our own gratitude but that of mankind 
in general, for resolutely pushing forward this matter of such 
far-reaching importance, often in spite of most trying obstacles. 


4a CHARACTERISTICS OF OUR SOCIETY. 


The essential and very important difference between the 
works and ways of this Society and those of the vast majority 
of other scientific and technical societies ought to be kept promi- 
nently before us. Of course the ultimate purpose of all is sup- 
posed to be the benefit of mankind; but where others work 
indirectly, we work with a directness and immediate utility which 
stimulate our enthusiasm most highly. The chief work of most 
such societies is the increase and diffusion of knowledge by means 
of papers which set forth the results of special investigations 
made by their members. Many societies go so far as actually to 
prohibit, whether by written or by unwritten law, the direct 
service of the public through their own official acts. The energies 
even of those societies which do not thus set statutory limits to 
their usefulness are devoted chiefly to the indirect work of increas- 
ing and diffusing knowledge, and such direct action as they take 
is of very secondary importance. 

But from the beginning our chief purpose has been the direct 
and immediate service of mankind. We have always been a 
going business concern. We saw that a great work lay ready 
at our hands, that not only of facilitating trade but of protecting 
the less well informed buyer from the necessarily better informed | 
maker, and conversely by protecting the self-respecting manu- 
facturer from the competition of the unscrupulous, ever too — 
ready to prey on the ignorance or cupidity of the buyer. This 
we set out to do by using the ee: knowledge of our members 
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for the purpose of making standard specifications, standards of 
justice and reasonableness, to which all could appeal from the 
demands of the unreasonable and unscrupulous. We have created 
sieves which pass the wheat but stop the chaff. The wonder- 
ful growth of the Society and the great devotion of its members 
to its often arduous work are due in very large part to the im- 
portance of this our service to the public, and to our great leader, 
Dr. Dudley, to whose lofty character were added all the essentials 
of leadership in such an undertaking, tact, a sympathetic’ power 
of inspiring enthusiasm, self-evident justice and reasonableness, 
a broad and far-seeing comprehension of the needs and the pos- 
sibilities of the work, and an intimate, profound, and wide 
knowledge of the details of specifying and testing; in a word, 
the highest idealism, perfect familiarity with the subject, and 
the most astute practical wisdom. 


NEw MeEtuHops, 


As the work of a going business concern progresses, it 
naturally finds new ways of increasing its own efficiency. Let 
me indicate four such ways which have lately opened before us. 

First, the sub-division of the work of certain important 
committees through the creation of sub-committees, each work- 
ing under its own chairman, yet so related that the knowledge 
and wisdom of the whole committee are brought to bear in scru- 
tinizing the work of those sub-committees before it is laid before 
the Society. The great increase of efficiency which this sub- 
division leads us to expect appears in the present year’s work of 
Committee A-1 through its thirteen sub-committees, a work far 
beyond what the Committee could possibly do if undivided. 

Second, perfecting the form of the specifications drawn up 
by the various committees, and detecting gaps and other defects 
in them, by submitting them to a committee charged with this 
special work, and therefore bringing to it special skill and expe- 
rience. 

Third, the cooperation of certain committees with the corres- 
ponding ones in sister societies. This brings to each problem 
a wider point of view, additional knowledge, and the two heads 
proverbially wiser than one. 

Fourth, the cooperation of the national government, which 
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is now to be represented not only on our Executive Committee, 
but also officially on several of our technical committees. 

This brief survey of the late additions to our efficiency may 
suggest to us the breadth of our possibilities as yet unthought of. 
The widening of our work, the gains in efficiency, should continue 
and should accelerate, especially under the leadership of one who 
is a master of the details of testing and of specifications, our Presi- 
dent-elect. 

A president’s address is, by precedent of doubtful wisdom, 
irresponsible, undebateable, and echoless; by courtesy his 
errors remain uncorrected and his fallacies unpricked. ‘Though 
this is a form of noblesse oblige which should make him shun 
unpunishable faults, should make him wary lest he err, and should 
make him search out his thoughts for the lurking fallacy, yet 
it cannot, in my opinion, relieve him of the duty of disclosing 
to his society whatever convictions, pertinent to its welfare, 
have been forced upon him by his temporary familiarity with 
its work. We readily understand why Dickens courted the 
criticism of a child, and why every true artist will listen to 
thoughtful words from the uninformed point of view of the 
uninitiated. 

The thought which these considerations lead me to lay 
before you, is that we should inquire carefully whether we are in 
part responsible for needless killing and maiming of our fellow 
citizens on our great national highways, the railroads. For 
needless killing there is a stronger word. Neither the Ten 
Commandments as a whole, nor the sixth in particular, will 
budge. 

I am not in a position to know the merits of the case, or 
to say whether culpability actually exists anywhere, much less 
to apportion it. But if what is said on apparently good author- 
ity is even approximately true, then the reason to believe that 
there are very many preventable deaths and injuries on our 
railroads is so strong as to demand investigation on the part 
of ail even remotely responsible, and to demand that those 
situated as we are should ask carefully whether we too are 
not in part responsible. 

For a preventable death, for a death which [ can prevent - 
but do not, I am accountable. In that I do not prevent it I 
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permit it; my omission to prevent, my effective permission, 
determines the death. I am as responsible for my omissions 
as for my acts, if not before the law, certainly before God and 
man. 

We set up standards for rails. It is strongly suspected 
and at times asserted that the breakage of these rails causes 
many needless deaths. If those rails are bought under our 
specifications, and if those specifications do not fully secure 
the very least attainable danger of breakage, we, as the experts 
on whose judgment these rails have been permitted, through 
their breakage, to kill our fellow men, are in a measure re- 
sponsible. If the rails which imperil the lives of our fellows 
are bought not under our specifications but under looser and 
impropet ones, then certain questions loom up. Are we, because 
of our expert knowledge of the manufacture, testing, and uses 
of rails, in a position to inform ourselves as to whether such 
specifications fail to protect our fellows thoroughly, and thus 
actually doom some of them to death? Such insufficient speci- 
fications are pistol shots fired indeed into a crowd and aimed 
at no individual, but none the less carrying death, and carry- 
ing it with the knowledge and the permission of those who 
could prevent it if they would. Has not our voice the power 
to be heard? Is not our competence to form a true judgment 
recognized? If yes, if preventable practices are now continuing 
which are going to kill many men, practices the dangerous 
nature of which we are in a position to recognize and convinc- 
ingly to expose; if, under these conditions we omit to exert 
our power of detection and exposure, shall we not be in a measure 
responsible for those future deaths, as I am responsible in part 
for the death of a drowning man to whom I fail to throw the 
life belt in my- hand? Is it not our duty to do overtly what 
lies in our power to save the lives and protect the bodies of our 
fellows? To determine what acts would be most effective would 
require very careful consideration, and a knowledge which I 
manifestly lack. A possible means is an offer of our aid to 
those on whom this problem is already pressing heavily, the 
public bodies charged with the legal duty of investigating and 
removing the supposed dangers, and those railroad officers and 
rail makers who not only from enlightened self interest but 
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also for humanity’s sake we cannot doubt are studying this 
problem earnestly. We might aid effectively even if we did 
no more than clarify the enunciation of the problem. Our 
natural dread is that it should be regarded as the problem of 
giving such safety as is consistent with what are called modern _ 
conditions, very heavy wheel loads, very large train units, and 
very high speed. If we could help to have the problem looked | 
at more generally from the opposite point of view, that the + 
weight of wheel loads, the size of train units, and the speed of 


= express trains ought to be as great and only as great as is con- 
BY sistent with the least danger to human life—even if that were 
By all that we could do, it might be well worth doing. 


It is idle to plead that the fault lies primarily elsewhere; 
that the railroads are in part to blame, and the traveling public | 
in part, because of its inconsiderate demands for unsafe speed. ; 

3 My duty towards the drowning man is unaffected by his having __ 
‘ come into the water through his own fault or that of another; — 
it is unlessened by the apathy of the police and of the other a 
onlookers. My duty is my duty. It depends solely on my own 
conditions and powers, and not on the faults of others. 
The question then seems to resolve itself into these. First, 
‘ is there a considerable number of rail breakages capable of pre- 
vention by means of better specifications? Second, can we > 
- contribute directly or indirectly toward bettering those speci- — 
fications by directing attention to their present defects? I 
commend these questions to your thoughtful consideration. 
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STANDARD SPECIFICATIONS FOR STEEL. 


During the past year the membership of Committee A-1 
has been increased with a view of distributing the work among 
numerous sub-committees, each consisting of members selected 
° especially for their qualifications for effective service in the 
respective fields of the various sub-committees. The member- 
ship of Committee A-1 is now 70, and sub-committees have been 
created in connection with specifications for the following 
materials: 

I. Steel Rails and Splice Bars. 
(a) Bessemer Rails. 


Open-hearth Rails. 
Girder Rails. 


Splice Bars. 


II. Structural Steel. 
(a) For Bridges. 
1. Carbon Steel. 
’ 2. Nickel Steel. 
(6) For Buildings. 


III. Structual Steel for Ships. 
IV. Spring Steel. 

V. Steel Reinforcing Bars. 
VI. Steel Axles. 


: (a) Car and Tender Truck Axles. 
(6) Driving and Engine Axles. 
1. Carbon Steel. 
2. Nickel Steel. 
Heat-treated Axles, 
Cold-rolled Axles. 
(28) 
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VII. Rolled Steel Wheels and Tires. _ : 


7 (a) Wheels for Engine-truck, Tender, Passenger, 
and Motor Railway Service. 
(b) Wheels for Freight-car Service. 
(c) Tires. 


. Steel Forgings. 
. Steel Castings. 
X. Steel Tubing. 
XI. Automobile Steels. 
XII. Locomotive Materials. 7 


(a) Boiler and Firebox Steel. 
(b) Boiler Rivet Steel. 
(c) Annealed Steel Forgings. 
(d) Lap-welded Steel Boiler Tubes and Safe Ends. 
(e) Steel Shapes, Universal Mill Plates, and Bars. — : 


XIII. Steel Forging Blooms, Billets and Slabs. 

Another sub-committee was originally appointed to prepare a 
specifications for steel wire. This sub-committee has been dis- _ 


charged, however, in pursuance of the following report,in 
which every member of the sub-committee in question concurred: __ 


“Your Sub-Committee on Standard Specifications for Steel Wire has care- 
fully considered the subject of drafting specifications governing the chemical 
and physical properties of steel wire. The discussion developed the fact 
that hundreds of grades and treatments of wire were required to meet the 
demands of a wiaely diversified trade. In view of this situation, it was the 
unanimous opinion of the Committee that in the present state of the industry, - a 
it is inadvisable, if not impossible, to draft practical specifications covering 
even a small percentage of the great varicty of products required by the trade.” 


without entailing too heavy a burden on the individual members © 

of the general committee. 4 
The substance of this report of Committee A-1 is —— Sal 

chiefly in the Appendix covering two proposed revised speci- 

fications and eleven proposed new specifications on the follow- — i 

ing subjects: 
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4 possible to do a large amount of work during the past year ‘a 
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PROPOSED REVISED SPECIFICATIONS. 


1. For Heat-treated Carbon-steel Axles, Shafts and 
Similar Objects. 
2. For Steel Castings. 


ProposepD NEW SPECIFICATIONS. 


(a) For Locomotive Materials. 


1. Boiler and Firebox Steel.’ 

2. Boiler Rivet Steel." 

3. Annealed Steel Forgings. _ 7 

4. Lap- welded and Seamless Steel Boiler ‘Tubes and Saf 
Ends, 2} in. Diameter and Under. 


5. Steel Shapes, Universal Mill Plates, and Bars. 


(b) For Other Materials. 


6. Forged and Rolletl, Forged, or Rolled Solid Carbon-steel 
Wheels for Engine-truck, Tender, and Passenger 
Service. 

7. Forged and Rolled, Forged, or Rolled Solid Carbon-steel 
Wheels for Freight-car Service. 

Structural Nickel Steel. 

9. Automobile Carbon and Ailoy Steels. 

10. Open-hearth Steel Girder and High Tee Rails. 

11. Cold-rolled Steel Axles. 


_ Committee A-1 recommends that the above thirteen speci- 
fications be referred to letter ballot of the Society. with the 
exception of the proposed Standard Specifications for Cold- 
rolled Steel Axles. It is recommended that the last be printed 
in the Proceedings with a view of their presentation at the next 
annual meeting of the Society for adoption in their present or 
modified form, in the light of such further information as may 
become available during the year. 

Committee A-1 further ‘recommends the following changes 
in two other specifications, namely: 


1 These specifications, although prepared by Sub-Committee XII on Locomotive Mate- 
rials, are designed to be applicable to stationary boiler material in generat and to supersede the 
present Standard Specifications for Open-hearth Boiler Plate and Rivet Steei. 
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ON STANDARD SPECIFICATIONS FOR STEEL. 

‘ i* 

Standard Specifications for Steel Splice Bars. 

It is proposed that in Section 3 of these specifications the 

‘4 limits for tensile strength, in pounds per square inch, shall be 

changed from ‘* 54,000 to 64,000” to 55,000 to 65,000.” 


a 2. Standard Specifications for Steel Reinforcing Bars. 


It is proposed that Section 1 of these specifications shall 
be changed from the present form: 


-_ “1. Steel may be made by either the open-hearth or Besse- 
mer process. Bars shall be rolled from billets,” 


to the following form: 


4 “3. (a) The steel may be made by the Bessemer or the 
open-hearth process. 
‘“(b) Bars shall be rolled from new billets. No re-rolled 
material will be accepted.” 


The proposals for changes in certain existing specifications 
and the proposed new specifications have all originated in the 
various sub-committees. These specifications were then thor- 
oughly discussed and amended at a largely attended meeting of 
- Committee A-1, and referred to letter ballot of that Committee. 
That letter ballot has resulted favorably, and the specifications 
are now submitted to the Society for action as above recom- 
mended. 

a For the information of the Society it is thought desirable 
to offer the following comments: 


PROPOSED REVISIONS IN EXISTING 
SPECIFICATIONS. 


For HEAT-TREATED CARBON-STEEL AXLES, SHAFTS, AND 


SIMILAR OBJECTS. 
~ 
The principal proposed changes in these specifications are: 


In Section 7 (now Section 8), it has been specified that the mandrel 
for the bend tests shall be 1 in. thick, and its form has been indicated by a 
figure. It has also been stated that the tests may be made by pressure or 
by blows. 


In Section 10 (now Section 3), the words 


wi 


| 
~ 
— 
7 
: 
7 
> 
j 
4 
#7 
a 
= 


REPORT OF COMMITTEE A-L 


substituted for the words ‘‘to cool,’’ and the words ‘‘allowed to cool”’ after 
the word “medium” have been omitted. 

In Section 13 (now Section 12), the words ‘‘axle collars’’ have been sub- 
stituted for the word and the words ‘unless otherwise specified” 
have been inserted at the beginning of the section. 

Section 15 (now Sections 15, 16 and 17) has been changed to the stand- 
ard form of the section covering inspection and rejection, as embodied in 
the proposed specifications for annealed steel forgings and for rolled wheels. 

Certain changes in form (not substance) have been made in conformity 
with the regulations of Committee E-5. 


The principal proposed changes in these specifications are: 


_ Patterns.—The insertion of a clause with reference to the preparation and 
painting of patterns. 

Process of Manufacture.—The section relating to the process of manu- 
facture has been changed to include so-called ‘‘converter steel,’’ which does 
not run as high in phosphorus as ordinary grades of Bessemer steel. 

Annealing has been specified only for castings for which there are physi- 
cal requirements, as it is often a detriment in other cases on account of warp- 
ing, making the castings too soft, or unnecessary expense. 

Chemical Properties—The maximum limit for carbon, for castings not 
subject to physical tests, has been reduced from 0.40 to 0.30, at the request 
of certain members of Committce A-1 representing railroad interests. 

A variation of 20 per cent for check analyses of phosphorus and sulphur 
have been provided for, since this is absolutely necessary in order that the 
specifications may not be unduly burdensome to Western foundries, which 
have great trouble in securing low phosphorus, and to Eastern foundries, which 
have similar trouble with respect to sulphur. It has been specified that drill- 
ings from annealed castings shall be taken at least } in. from the surface, 
on account of the reduction in carbon and the increase in sulphur sometimes 
caused in the skin of castings by annealing. 

Physical Properties.—It has been specified that all test specimens shall be 
cut from test bars, which shall, if possible, be attached to the casting. On 
account of the great yariations in size and design, it is impossible to state 
more definitely where these bars shall be attached than that the manufacturer 
and purchaser shall agree on their location. It is unfair to cut tests from the 
sinkhead as provided in the present specifications. 

The tensile strength and yield point for hard castings have been lowered 
slightly to make an even range of figures and to bring them into better accord 
with the specified elongation and reduction of area. 

- The percussive test has been omitted, as it is practically obsolete. In 
addition to being expensive, it does not meet the requirements. 

A clause has been inserted to provide for additional tests if the tests fail 


on account of flaws in the test pieces. A similar clause exists in Lloyd’s and 
other specifications, AY 
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Finish.—This section has been changed to make it shorter and more 
effective. 

Certain changes in form (not substance) have been made in conformity 
with the regulations of Committee E-5. 


For STEEL Sprice BARS. 


The proposed change is recommended in order to make 
the requirement for tensile strength in these specifications con- 
sistent with similar requirements in the Standard Specifications 
for Structural Steel for Bridges. 

For STEEL REINFORCING BARS. 

The proposed changes are recommended with a view of 
making it clear that the specifications are not intended to be 
applicable to reinforcing bars made from re-rolled material. 


PROPOSED NEW SPECIFICATIONS. 


For LocoMotTivE MATERIALS. 


The five proposed new specifications have been framed by 
a sub-committee under the chairmanship of Mr. F. J. Cole 
(with the cooperation of Sub-Committee X on Steel Tubing) 
with a view to meeting the special requirements for locomotives. 
It is anticipated that additional specifications under that head- 
ing will be presented at the next annual meeting of the Society. 
It is understood that Committee A-2 on Standard Specifications 
for Wrought Iron will present at this meeting proposed Stand- 
ard Specifications for Staybolt Iron, especially applicable to 
locomotives, and designed to supersede the present Standard 
Specifications for Staybolt Iron. 


For ROLLED STEEL WHEELS. ce 


The proposed changes in these specifications as printed in 
the Proceedings of 1911 (pp. 55-62) are: . 


(A) Passenger Service. 


Chemical Composition.—The carbon range has been reduced to 0.20 and 
the manganese range to 0.25 per cent. The requirements for silicon have 
been made 0.15 to 0.35 per cent for acid and 0.10 to 0.50 per cent for basic 
steel. 


Tolerances.—Referring to Section 7 (now Secticn 5): “he 
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(a) Height of Flange.—The original wording, ‘shall not vary more than 
ve in. over nor more than 7; in. under that specified,” has been changed to 
read, “shall not vary more than } in. over that specified.” 

(g) Limit Groove.-—The dimension at the thinnest point has been changed 
from }} in. to 2 in. 

(t) Diameter of Hub.—Requirements for minimum thickness of hub for 
bores over 7 in. in diameter have been added. 

(1) Black Spots in Hub.—The original wording, ‘‘ Black spots in the rough 
bore shall not be longer than 2 in. nor deeper than 3} in. Black spots longer 
than 2 in. or deeper than 7 in. will not be permitted in the rough bore within 
2 in. of either face,” has been changed to read, “Black spots deeper than 
vs in. will not be permitted in rough bore within 2 in. of either face of the 
hub.” 

(m) Eccentricity of Bore-——The eccentricity between the tread at its 
center line and the rough bore has been changed from 7 in. to ,; in. 


_ (B) Freight Service. 


Chemical Composition.—Same as Passenger Service. 
Tolerances.—Referring to Section 7 (now Section 5): ; 
(a) Height of Flange-—Same as Passenger Service. 
 (e) Width of Rim.—The original wording, “shall not be more than } in. 
less nor more than } in. over that specified,” has been changed to read, “shall 
not vary more than } in. from that specified.” 
(g) Limit Groove-—Same as Passenger Service. 
(i) Diameter of Hub.—Same as Passenger Service. 
, (1) Black Spots in Hub.—Same as Passenger Service. 
_ (m) Eccentricity of Bore-—Same as Passenger Service. 
(p) Plane.—The limit in variation has been changed from in. to in. 


For STRUCTURAL NICKEL STEEL. 

These specifications are substantially an adaptation of the 
specifications for nickel steel prepared by Messrs. Boller and 
Hodge in connection with the design of the Municipal Bridge 
across the Mississippi at St. Louis, and have been framed by 


a sub-committee under the chairmanship of Mr. H. W. Hodge. 


These specifications were prepared by a sub-committee ' 
under the chairmanship of Mr. Albert Ladd Colby consisting 
of twenty members, numerically balanced between the prin- 
cipal producers and consumers of American automobile steels. 

The chemical requirements of these specifications are identi- 
cal, with few exceptions, with those in the specifications for 
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automobile steels received and ordered to be printed by the 
Society of Automobile Engineers at its annual meeting on Janu- 
ary 18, 1912, as “Standards recommended by the Committee.” 
These specifications were submitted to that Society as the Third 
Report of the Iron and Steel Division of which Mr. Henry Sou- 
ther, ex-President of the Society of Automobile Engineers, is 
Chairman, and of which Mr. C. F. Clarkson, General Manager 
of that Society, is Secretary. 

These specifications, as now presented, conform to the 
standards of this Society and include definite requirements 
as to the basis of purchase and testing by check analysis, as well 
as the location and number of tension and bend test specimens. 
The proposed Standard Specifications for Class “B” Steel 
Castings, prepared by another sub-committee, is recommended 
for adoption as a part of the automobile steel specifications. 


In conclusion, attention is directed to the fact that, with 
the exception of the proposed Standard Specifications for Open- 
hearth Steel Girder and High Tee Rails, all of the specifications 
appended to this report have been drawn up in a form consistent 
with the recommendations of Committee E-5 on Rules Govern- 
ing the Form but not the Substance of Specifications, which, 
it is understood, will be embodied in the report of that Com- 
mittee to be presented at this meeting. Committee A-1 desires 
to recommend that if the proposed Standard Specifications for 
Open-hearth Steel Girder and High Tee Rails should be referred 
to letter ballot of the Society, and adopted among the Standard 
Specifications of the Society, Committee E-5 shall be author- 
ized to recast these specifications in conformity with the regu- 
lations adopted by that Committee. It is further recommended 
that in reprinting the other existing standard specifications for 
steel in the 1912 Year-book, Committee E-5 shall be empowered 
to make similar changes in the form, as distinguished from the 
substance, of such specifications. 


Respectfully submitted on behalf of the Committee, 


Py 


Wo. R. WEBSTER, 
EDGAR MARBURG 


7 Chairman 
Secretary. 
e 
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ADDENDUM. 


By authorization of Committee A-1 the Chairman, Mr. 
Wm. R. Webster, presented the following addendum in sub- 
mitting the above report at the annual meeting: 


“The Committee desires to announce its purpose to 
give careful consideration during the ensuing year to the 
revision of the present Standard Specifications for Bessemer 
and for Open-hearth Steel Rails, and that in that connection 
it hopes to cooperate with, and to receive the support of 
committees of other societies engaged in similar efforts, 
with a view of presenting the best possible recommendations 


at the next annual meeting of the Society.” 


Note.—The appendix to the report of Committee A-1 
is not reprinted here. The action at the annual meeting, relative 


to the specifications in the appendix, is summarized following 
“this report.—Eb. 
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ACTION 


ON 


The following amendments of the proposed revised and 
new specifications as presented at the annual meeting by Com- 
mittee A-1 were adopted at that meeting. These specifications 
as thus amended were adopted by letter ballot of the Society 
canvassed on June 1, 1912. 


HEAT-TREATED CARBON-STEEL AXLES.! 


1. Section 3.—After “ grain’ 
following in parentheses: 


in the third line, insert the 


“‘a group thus reheated being known as a ‘quenching 
99) 


charge’”’. 


2. Section 10 (now Section 11).—Change, 


“One tension and one bend test shall be made from 
each treating-plant heat; if more than one melt is repre- 
sented in a treating-plant heat, one tension and one bend 
test shall be made from each melt.”, 

“One tension and one bend test shall be made from 
each annealing charge. If more than one quenching charge 
is represented in an annealing charge, one tension and one 
bend test shall be made from each quenching charge. If 
more than one melt is represented in a quenching charge, 


one tension and one bend test shall be made from each 
melt.”’ 


toread, 


3. Section 11 (now Section 12).—Before “lot” in the first 
and fourth lines, insert ‘‘test’”. After “re-treat”’ in the third 
line, insert “‘each”’. 


(37) 
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4. Section 16 (a) (now Section 17 (a) ).-Change the 
clause, 


“and returned to the manufacturer, who shall pay 


to read, 


“and the manufacturer shall be notified.” ; 


5. Section 16 (b) (now Section 17 (6) ).—Change “‘two”’ in 
the third line to* ‘five’’. 


STEEL CASTINGS.’ 


7 1. Section 8 (now Section 9).—Omit the sentence, ‘‘ Bend 

tests may be made by pressure or by blows.”’ 
2. Section 12 (now Section 14 (b) ).—Change the sentence, 
“The castings shall be painted at the option of the 


purchaser.”’, 
= 


“The castings offered for inspection shall not be painted 
or covered with any substance that will hide defects, nor 
rusted to such an extent as to hide defects.” —_— 


3. Section 14 (now Section 16).—Change the clause, 


“and returned to— the manufacturer, who shall pay 
return freight.”, 


to read, 


“and the manufacturer shall be notified.” 


BorLeR AND FIREBOX STEEL.’ 


1. Section 3.—Add a carbon requirement for firebox steel 
of 0.12-0.25 per cent. 


2. Section 5 (now Section 6 (a) ).—Insert “ min.”’ (minimum) 
after “yield point” and ‘elongation in 8 in.” in the table. 


1 For these specifications in revised form see pages 192-195.—Epb. 
? For these specifications in revised form see pages 152-156.—Eb, 
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3. Section 7 (c) (now Section 8 (a) and (b) ).—Change 
the sentence, 

“for material less than 3? in. in thickness, flat on them- 

_ selves; for material { to 1} in. in thickness, around @ pin 

_ the diameter of which is equal to 15 times the thickness 

of the specimen; and for material over 1} in. in thickness, 

around a pin the diameter of which is equal to twice the 
thickness of the specimen.” > 


to read, 
“For material 1 in. or under in thickness, flat on 


itself; and for material over 1 in. in thickness, around 


a pin the diameter of which is equal to the thickness of 
the specimen.” 


4. Section 13 (now Section 14).—Change the words, 


lowest tensile strength specified,”’, 
to read, 


“and lowest tensile strength for its grade specified i in 
Section 6.” 


1. Section 2.—Change the requirements for sulphur from 
‘not over 0.04 per cent”’ to “not over 0.045 per cent”’. 


2. Section 4 (now Section 5 (a) ).—Insert ‘‘ min.” (minimum) 
after “yield point” and ‘elongation in 8 in.’’ in the table. 


3. Section 12 (now Section 14).—Change, 


“Rivets will be tested to a gage length of not less than 
four times the diameter, as shown in Fig. 1. _ The percent- 


“The rivets, if tested, shall conform to the require- 
ments as to tensile properties specified in Section 5, except 
that the elongation shall be measured on a gage length 
not less than four times the diameter of the rivet.” 


1 For these specifications in revised form see pages 157-160.—Eb, 
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5. Section 13 (now Section 15).—-Omit the first two lines, 
reading ‘‘ Rivets from each lot offered, selected by the inspector, 
shall ‘stand the following tests:” 


(Renumber Sections 13 (a) and (6), 15 and 16.) 
6. Insert the following Section 17: 


“(a) If the results of the tension tests of the bars from 

_ which the rivets are made cannot be furnished, one tension 
test from each size in each lot offered for inspection shall 

be made. 

a “(b) Three bend and three flattening tests shall be 

made from each size in each lot of rivets offered for 


inspection.” wee 


7. Section 15 (now Section 20).—Change, 


“Rivets which fail to meet the requirements specified 
in Sections 12 and 13 will be rejected and returned to the 
manufacturer, who shall pay return freight.” 
to read, 

“Rivets which fail to conform to the requirements 
specified in Sections 14, 15 and 16 will be rejected, and 
the manufacturer shall be notified.” 


ANNEALED STEEL ForGINGs.' 


Section 14 (now Section 15). Change “two” in the third 


line to ‘five’. 


LApPp-WELDED AND SEAMLESS STEEL BOILER TUBES.’ 


Title—Insert the words “and seamless” after “lap- 


welded”. | 


2. Section 4.—Omit Section 4 on “Expansion Tests,’ as 
follows: 
“Coupons 8 in. long, cut from a tube, with or without 


heating, shall be placed in a vertical position and a smooth 


1 For these specifications i1 revised form see pages 25)-253.—Eb. f 


2 For these specifications in revised form see pages 258-260. —Eb. 
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tapered steel pin forced into the end of the tube. Under 


_ this test the tube shall expand to 1§ times its original 


diameter without splitting or cracking. The pin shall be 
of tool steel and shall have a taper of 1} in. per foot of 
length. When this test is made hot, the tube shall be heated 
to a light cherry red as seen in the dark (not less than 
1200° F.) and the pin at a blue heat (not less than 600° F.) 
forced in as described.” 


3. Change Sections 5 to 8, as follows: 


“5. For tubes 1¢ in. in diameter or over, coupons 8 
in. long, cut from the tube, shall have a flange 2 in. wide 
turned over at right angles to the body of the tube rae 
out showing cracks or flaws. For tubes less than 1? 
in diameter, the width of flange shall be 3 the yn ty of 


the tube. All tests shall be made cold. 


“6. A section 4 in. long shall stand hammering flat, 
cold, until the inside walls are in contact, without cracking 
at the edges or elsewhere. Care shall be taken that the 
weld is not located at the point of maximum bending. 

“7, Coupons 2} in. long, cut from a tube, shall stand 
hammering longitudinally into the shape of a ring without 
showing cracks or flaws when crushed flat. 

“8.°Each tube of Nos. 9, 10, and 11 B.w.g. shall be 
subjected by the manufacturer to an internal hydraulic 
pressure of 1000 lb. per sq. in. Each tube of Nos. 12 and 
13 B.w.g. shall be subjected by the ——* to an 
internal ‘hy draulic pressure of 900 lb. per sq. in.’ 


to Sections 4 to 7, to read as follows: 7 


“4. A test specimen not less than 4 in. in length shall 
have a flange 3 in. wide turned over at right angles to the 
body of the tube without showing cracks or flaws. 

“5. A test specimen 4 in. in length shall stand ham- 
mering flat until the inside walls are in contact, without 
cracking at the edges or elsewhere. For Jap-welded tubes, 
care shall be taken that the weld is not located at the point 
of maximum bending. 

“6. A test specimen 23 in. in Jength shall stand crush- 
ing flat longitudinally without showing cracks or flaws. 

“7. Tubes of Nos. 9, 10, and 11 B.w.g. shall stand 
an internal hydraulic pressure of 1000 lb. per sq. in., and 
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tubes of Nos. 12 and 13 B.w.g. an internal hydraulic 
pressure of 900 Ib. per sq. in.” ea 
4. Insert the following Section 8: 


“8. (a) Test specimens shall consist of sections cut from 
a tube. They shail Le smooth on the ends and free from 
burrs. 
“(b) All specimens shall be tested cold.” 


5. Section 10.—Change, 


“(a) If only one of the tubes fails to meet the require- 
ments of Sections 4, 5, 6 or 7, that tube wi.l Le rejected; 
and the inspector will take two more from t!e same lot 
and subject both to the same tests as tle one that failed. 
Both of these tubes shall be found satisfactory in order 
that the lot may Le passed. 

“(b) Tubes which fail to meet the requirements of 


Section 8 will be rejected.”, 
to read, | 


“Tf the results ot the physical tests of only one tube 
do not conform to the requirements specified in Sections 
4, 5, or 6, retests of two additional tubes from the same 


lot shall be made and each of these shall conform to the 
requirements specified.” 


6. Section 12.—Change, 


“The finished tubes shall be circular within 0.02 in. 
and the mean diameter shall be within 0.015 in. of the size 
ordered. ‘They shall be within 0.01 in. of the thickness 
specified, except at the weld, where an additional thickness 
of 0.015 in. shall be allowed. They shall not ke shorter 
than the length ordered, but may exceed this by 0.125 in.” 


to read, 


“(a) The finished tubes shall be circular within 0.02 
in. and the mean outside diameter shall not vary more than 
0.015 in. from the size ordered. They shall not be shorter 
than the length ordered, but may exceed it by 0.125 in. 

“(b) For lap-welded tubes, the thickness at any point 


shall not v ary more than 0.01 in. from that specified, except 
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at the weld, where an additional thickness of 0.015 in. shall 
be allowed. 

“For seamless tubes, the thickness at any point shall 
not vary more than 10 per cent from that specified.” 
7. Section 17.—Change the clause, 

“and returned to the manufacturer, who shall pay 
return freight.”’, 


to read, 


and the manufacturer shall be notified. 


STEEL SHAPES, UNIVERSAL MILL PLATES, AND Bars.' 


Add the following Sections 3 and 4 under “Chemical 
Properties and Tests,” and renumber the remaining Sections 
accordingly : 

“3. To determine whether the material conforms to 
the requirements specified in Section 2, an analysis shall 
be made by the manufacturer from a test ingot taken dur- 
ing the pouring of each melt. A copy of this analysis shall 
be given to the purchaser or his representative. 

“4. A check analysis may be made by the purchaser 
from finished material representing each melt, and this 


analysis shall conform to the requirements specified in 
Section 2.” 


2. Section 3 (now Section 5 (a) ).—Insert ‘‘ min.” (minimum) 
after ‘‘ yield point’’ and “elongation in 8 in.” in the table. 


3. Section 4 (a) (now Section 6 (a) ).—Add the words, 
“to a minimum of 20 per cent.’’, at the end of the Section. 

4. Section 7 (now Section 9 (b)).—Insert the sentence, 
“The sheared edges of bend test specimens shall be milled or 
planed.”’, at the end of the Section. 

5. Section 12 (b) (now Section 15).—Change the clause, 


“and returned to the manufacturer, who shall pay return 
freight.”’, 


to read, 


‘‘and the manufacturer shall be notified. 


* Por these cpecificatic 23 in revised form see paves 251-257.—Eb. 
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STEEL WHEELS FOR PASSENGER SERVICE. 


Title.—Insert “carbon” before “steel”’ 


“and Motor Railway” 


; omit the words 


2. Section 5 (c) (now Section 6 (g)).—In the third line, 
change “ in.”’ to “ § in.” 


3. Section 5 (k-3).—Omit Section 5 (k-3), as follows: 


“Depression cnd Projection of Hub.—F¥or motor wheels, 
the depression cf hub from the front face of the rim shall 
not be less, but may be § in. more than that specified. 
The projection of hub from the back face of the rim shall 
not vary more than '; in. over nor more than 7¢ in. under 
that specified.” 


ve 


4. Section 10 (now Section 11).—Change “two” in the 
third line to “five.” 


RoLLED STEEL WHEELS FOR FREIGHT-CAR SERVICE.” 
Title.— Insert Carbon” before “steel.’’ 


2. Section (g) (now Section 6 (7) ).—In the third line, 
change “ ;Jg in.”’ to § in.” 
3. Section 10 (now Section 11).—Change “two” in th 
third line to “five. 


STRUCTURAL NICKEL STEEL.’ 


Section 5 (now Section 6 («) ).—Change the require- 
ments for elongation from, 
and Bars and Bars? and 


Rollers, Pins, 
Shapes. Unannealed. Annealed. 


Rivets. 


J 
Elongation in 8 in. min., 
16° 


1 For these specifications in revised form see pages 174-178.—Eb. 
? Por these specifications in revised form see pages 179-183.—Eb, 
_ 3 For these specifications in revised form see pazes 135-140.—Eb. 
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oe PI Bars and Bars? and 
Rivets. ates and Rollers.¢ Pins, 


Shapes. Unanneuled. Annealed. 
Elongation in 8 in., min., 


per cent 1500000 1590000? 1500 000° 


= 20 
Tens. str. Teus. str. Tens. str. 


Elongation in 2 in., min., My- 
per cent 


In footnote c, omit “for rollers’. Omit footnote d. 


2. Section G (now Section 7).—In the first line, omit “and” 


AUTOMOBILE CARBON AND ALLOY STEELS. 


1. Section 5.—Insert Table III, on Automobile Nickel 
Vanadium Steels, under ‘“Title;” and change Tables II-VII 
to Tables 1V-VIII. 

Wherever it occurs, change “‘Table VII” to read “Table 
VII.” 


2. Section 16.—Change the last clause, 


“two additional tests may be made to determine the suit- 
ability of the material.”, 
to read, 
“two retests shall be made and each of these shall conform 
to the requirements specified.” 


3. Appendix.—In Table I, change the permissible range 
in carbon for 0.60-per cent carbon steel, from “0.55—0.65”’ to 
*0.55-0.70.”” 

In Table I, under “Steel Castings, Class B.”’, omit require- 
ments for phosphorus and sulphur, and insert the words “the 
chemical and” after “for” in the first line. Omit the words 
“Sections 5 and 6”’. ; 


= 


1 For these specifications in revised form see pages 196-203.—Eb. 
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After Table IT, insert the following Table III; change Tables 
III-V!i following, to Tables IV-VIII. 


TABLE III.—AuTOMOBILE NICKEL-VANADIUM STEELS. 


C..nz07. MIANGANESE. Pnos, | Sutrn. 


Te- | Permissible) De- | Permissible} Not Not De- 


Range. Over | Over | sired. 


Bired. Range. | sired. 
0.15 

0.20 | 0.15-0.25 
0.25 | 0.20-0.30 
0.30 | 0.25-0.35 
0.35 |0.30-0.40 
0.40 | 0.35-0.45 = 
0.45 | 0.40-0.50 ae 
0.50 | 0.45-0.55 


0.10-0.20} 0.65 | 0.50-0.89 | 0.040 | 0.040 | 3.50 


“ “ “ “ “ 


NICKEL. 


VANADIUM. 


Permissible} De- 

Range. | sired. 

3.25-3.75 0.18 


All values are expressed in per cent. 


In Table VII (now Table VIIT), under “ Valve Metal No. 2” 
insert the sentence, The remainder shall be iron.” 


OPEN-HEARTH STEEL GIRDER AND Hicu TEE Ralrts.' 


1. Section 3 (now Section 4).—After “composition,” add 
the words, “as specified in the order:”’. 


‘2. Section 14 (b) (now Section 7 (a) ).—In the table, 
change the words, “ Weight of Rail per yard.’’, to read “Weight 


and Height of Rail.” 


In the first line of the table, change 
the last line, insert ‘‘o 


before in.”’ 


to ‘‘and.”’ 


In 


The following-amendments of previously existing specifica- 
tions were also referred to letter ballot of the Society which 
resulted favorably to their adoption. 


STEEL SPLICE Bars.? 


—- 1. Section 3 (now Section 4 (a) ).—-Change the requirements 
as to tensile strength from ‘54,000 to 64,000” to ‘55,000 to 


65,000.” 


1 Por these specifications in revised form see pages 122-126.—Eb. 
2 For these specifications in revise form see pages 127-128.—Eb. 
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STEEL REINFORCING Bars.' 


1. Section 1 (now Section 3 (a) ).—Change, 


“Stecl may be made by either the open-hearth or 
Bessemcr process. Bars shall be rolled from billets.” 
o read, 
“3. (a) The steel may be made by the Dessemer or 
the open-hearth process. 
‘“(b) Bars shall be rolled from new billets. No re-rolled 


material will Le accepted.” ~ 


Favorable action was taken on the following recommenda- 
tions offered by Committee A-1: 

“Committee A-1 desires to recommend that if the 
proposed Standard Specifications for Open-hearth Steel 
Girder and High Tee Rails should be referred to letter 
ballot of the Society, and adopted amorg the Standard 
Specifications of the Society, Committee L-5 ckall be author- 
ized to recast these specifications? in conformity with the 
regulations adopted by that Committee.* 

“Tt is further recommended that in reprinting the other 
existing standard specifications for steel in the 1912 Year- 
book, Committee E-5 shall be empowered to make similar 
changes in the form, as d‘stinguished from the substance, 
of such specificaticns.” 


The proposed Standard Specificatiors for Cold-rolled Steel 
Axies were, on recommendation of Committee A-1, ordered 
printed in the Proceedings for the information of the Society, 
after revision as to form by Committee E-5.* 


1 For these specifications in revised form see pages 161-164.—~p. 
? For these specifications in revised form see pages 122-126.—Lp. 

For these regulations see pages 105—-113.—Eb. 

_* For these specifications in revised form see pages 48-51.—Eb. 


STANDARD SPECIFICATIONS FOR STEE 17 

. 

~ 
' 

oF 
x 

cu 

Veg 

on 

| 


_ AMERICAN SOCIETY FOR TESTING MATERIALS 


“@ PHILADELPHIA PA., U. S. A. 
AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


PROPOSED STANDARD SPECIFICATIONS 


FOR 
COLD-ROLLED STEEL AXLES. 


I. MANUFACTURE. 


Process. 1. (a) The steel may be made by the open-hearth or by 
a, any other approved process. 
i, (b) The axles shall be cold-rolled to finished size from hot- 
rolled bars. 
Discard. 2. A sufficient discard shall be made from the top of each 
7 ingot to insure freedom from injurious piping and undue segre- 
gation. 


Il. 


CHEMICAL PROPERTIES AND TESTS. 


Chemical 3. The steel shall conform to the following requirements 
Composition. 45 to chen.ical composition: 


not over 0.40 per cent 


Chemical 4. An analysis shall be made from one axle representing 
Analyses. 

each melt, and this analysis shall conform to the requirements 
specified in Section 3. Drillings for analysis shall be taken 
from the crop end, parallel to the axis, at any point one-half 
the distance from the center to the surface. - ey 
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In addition to the complete analysis, a phosphorus deter- 
mination may be made by the purchaser from each broken 
tension test specimen, and this determination shall conform to _ 
the requirements for phosphorus specified in Section 3. _ a 


III. PHYSICAL PROPERTIES AND TESTS. 


5. (a) The steel shall conform to the following minimum Tension Tests. 
requirements as to tensile properties: 
Tensile strength, lb. per sq. in 
Elastic limit, 
Elongation in 2 in., per cent 
Reduction of area, 


extensometer. 


(b) The elastic limit shall be determined by means of an | 


(suGGESTED) ----------> 


6. (a) The test specimen shall bend cold through 180 deg. Bend Tests. 
around a 1-in, flat mandrel having a rounded edge of 3-in. radius, 
without fracture on the outside of the bent portion. The form 
and suggested dimensions of the mandrel are shown in Fig. 1. 

(b) Bend tests may be made by pressure or by blows. 

7. (a) Tension and bend test specimens shall be taken from Test Specimens. 
the crop end of the axle. The axis of the specimen shall be 
located at any point one-half the distance from the center to the 
surface and shall be parallel to the axis of the axle. 

(b) Tension test specimens shall be of the form and dimen- 
sions shown in Fig. 2. 
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Number of Tests. 


Workmanship. 
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Inspection. 
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_ Bend test specimens shall be } in. square in section, and 
shall _ exceed 6 in. in length. 
. One tension and one bend test shall be made from each 
lot ; 50 axles or less from each melt. _— 
IV. WORKMANSHIP AND FINISH. ; 

9. The axles shall conform in sizes and shapes to the re- 
quirements given on the order of the purchaser or the drawing 
sent with it, and shall not vary more than 0.002 in. from the 
diameter specified. In centering, 60-deg. centers with clear- 
ance drilled at point shall be used. 
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10. The axles, either finished or plain, shall be straight 
and free from injurious seams, slivers, flaws, and other defects, 
and shall have a workmanlike finish. 


V. MARKING. 


11. The name or brand of the manufacturer, date, melt 
number, and inspector’s mark, shall be legibly stamped on each 
axle. Unless otherwise indicated, these marks shall be stamped 
at about the middle of the length of the axle. oO 


VI. INSPECTION AND REJECTION. 


12. (a) The inspector representing the purchaser shall 
have free entry, at all times while work on the contract of the 
purchaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
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reasonable facilities to satisfy him that the axles are being fur- 
nished in accordance with these specifications. Tests and 
inspection at the place of manufacture shall be made prior to 
shipment. 

(b) The purchaser may make the tests to govern the accep- 
tance or rejection of material in his own laboratory or elsewhere. 
Such tests, however, shall be made at the expense of the pur- 
chaser. 

(c) All tests and inspection shall be so conducted as not to 
interfere unnecessarily with the operation of the works. 

13. (a) Axles which show injurious defects while being 
finished by the purchaser will be rejected, and the manufacturer 
shall be notified. 

(b) Unless otherwise arranged, any rejection based on tests 
made in accordance with Section 12(d) shall be reported within 
five working days from the receipt of samples. 

14. Samples tested in accordance with Section 12(b), which Rehearing. 
represent rejected material, shall be preserved for two weeksfrom 
the date of the test report. In case of dissatisfaction with the 
results of the tests, the manufacturer may make claim for a 
rehearing within that time. 


4, 
4 
| 
: 
7 
“tun 
4 
2 Bi 
-=- 
> 
= 4 
> ny 
. 
on 


TEE 


REPORT OF CoMMI 


ON 


STANDARD SPECIFICATIONS FOR WROUGHT IRON. 


Committee A-2 on Standard Specifications for Wrought 
Iron, was organized at Atlantic City, July 1,1911. In October, 
1911, the Executive Committee authorized the consolidation 
of Committee A-2 and Committee A-10, on Standard Specifi- 
cations for Staybolt Iron, and at a meeting held in Philadelphia, 
November 14, 1911, a reorganization of the above committees 
was effected, with the election of Mr. S. V. Hunnings, as Chair- 
man, and Mr. J. B. Young, as Secretary. 

Subsequent to the Philadelphia meeting, four sub-divisions 
of the Committee were formed, as follows: 


1. On Specifications for Iron Boiler Tubes and Iron Pipe. 
2. On Specifications for Refined Wrought-iron Bars. 

3. On Specifications for Staybolt, Engine-bolt, and Chain 
Iron. 

4. On Specifications for Wrought-iron Plates and Shapes. 


Owing to the limited time at their disposal, the various 
divisions did not attempt to cover all the lines of material 
allotted to them, but concentrated their efforts on one or two 
classes of material only, with a view to working on the others 
during the ensuing year. The Committee, therefore, offers for 
your consideration the following specifications: 


1. For Staybolt Iron (Revised). 
_ 2. For Engine-bolt Iron. 
3. For Refined Wrought-iron Bars. 


4. For Iron Locomotive Boiler Tubes. 


Staybolt Iron.—In view of the large percentage of 50,000-lb., 
30-per cent-elongation iron that is used at the present time, 
the Committee considered the advisability of adopting specifi- 
cations including two grades of iron, one grade the same as our 
present specifications and the other a 50,000-lb., 30-per cent- 
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elongation iron. After carefully considering the matter, however, 
it was felt that specifications including two grades of iron would 
result in confusion, and that it would be better to recommend 
specifications of a character that the consumers of the 48,000-lb., 
28-per cent iron could adopt without material increase in cost, 
and that the consumers of the 50,000-lb., 30-per cent iron could 
adopt without feeling they were sacrificing quality. The Com- 
mittee finally agreed upon the requirements of the proposed 
specifications. The strength, elongation, and reduction of area 
have been raised slightly over similar requirements in the 
present specifications, but the incorporation of a paragraph giv- 
ing a retest of specimens breaking outside the middle third of the 
gage length and those developing defects in testing, Jargely offsets 
these higher requirements, as the manufacturer will not have 
to depend upon the “ good nature ”’ of the inspector for retests of 
such specimens and can, therefore, guarantee higher results. 

The proposed revised specifications compare favorably 
with the requirements of the British Standard Specifications, 
and can be reasonably offered as a substitute for them and 
other similar foreign specifications. 

The revised specifications include a new scction covering 
an etch test to determine whether the process of manufacture © 
described has been observed, and sections defining various terms 
embodied in the specifications. 

The Committee did considerable work in the way of investi- 
gating the causes of irregularities in the results obtained from the 
vibration tests. There was not sufficient time to complete the | 
investigation this year, but the work will be continued during 
the ensuing year, and the Committee feels confident of being : 
able to standardize this test to the extent that the results will a 
compare in accuracy with the tension test. 

Engine-bolt Iron.—The specifications for engine-bolt iron are 
new. The physical requirements specified are those generally 
in use. 

The process of manufacture prohibits the use of iron scrap _ 
or steel in the manufacture of this material; local mill crop-ends, 
however, are not considered scrap. The Committee felt that as 
this iron is used extensively for case-hardened and finished bolts, 

depends largely upon the uni- 
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formity of the material, such material should be made exclu- 
sively from newly puddled iron. 

These specifications include a section covering an etch test 
to determine whether the process of manufacture described has 
been observed. 

Refined Wrought-iron Bars.—These specifications cover a 
grade of iron suitable for general forging, smithing and con- 
struction purposes. The Committee feels that the physical 
requirements and the bend and etch tests are of such a char- 
acter that iron of a satisfactory quality for the above purposes 
will be insured. 

The Committee desires to call attention to the fact that 
the specifications do not apply to the class of material sold by 
the mills to the jobbing trade as “merchant iron,” since such 
iron is not sold by specification. 

Iron Locomotive Boiler Tubes.—These specifications are 
practically a copy of the present Master Mechanics’ specifica- 
tions for Locomotive Boiler Tubes; the Committee, however, 
has reworded the clause covering allowances in gage, etc., as 
there has been frequent contention regarding the proper inter- 
pretation of the clause in the Master Mechanics’ specifications. 


During the ensuing year the Committee expects to take up 
: the following questions: 
1. Specifications for Chain Iron. 
2. Specifications for Rivet Iron and Iron Rivets. 
3. Specifications for Hammered-iron Sections. 
4. Specifications for Plates and Shapes. 
. 5. Refinement of the vibration test of the present Specifi- 


cations for Staybolt Iron. 


Respectfully submitted on behalf of the Committee, 


S. V. HuNNINGs, 


J. B. Youns, Chairman, 


Secretary. 


: Nore.—The appendix to the report of Committee A-2 is 
not reprinted here. The action at the annual meeting, relative 
to the specifications in the appendix, is summarized following 
this —Eb. 
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The four proposed standard specifications recommendcd 
by Committee A-2 were amended at the annual meeting 
and adopted in their amended form by letter ballot of the Society 
on June 1, 1912. The amendments to the specifications, as 
presented, are as follows: 


STAYBOLT IRON.! 


1. Section 5.—Omit Section 5 on “Vibration Tests.”, as 
follows: 


“The test specimen shall stand a minimum of 6000 


revolutions when subjected to the following vibration test: 

“The specimen, threaded with a standard V-thread, 12 
* 
7 


threads to the inch, and held rigid at one end, shall have the 
other end moved in a circular path while stressed with a 
tensile load of 4000 lb. The circle described shall have a 


radius of 3; in. at a point 8 in. from the fixed end of the 
specimen.”, 


and add the following explanatory footnote to the sub-heading, 
“TI. Physical Properties and Tests.”: 

“Committee A-2 on Standard Specifications for 
Wrought Iron, which prepared these specifications for 
presentation to the Society, desires to call attention to the 
fact that the vibration test has been omitted from the speci- 
fications. While recognizing its importance, the Commit- 
tee feels that the variations in the results obtained by this 
test are so great that it is not advisable to include such a 
requirement in the specifications until it has been carefully 
standardized. ‘The Committee means to institute further 
inquiries with the hope of reaching a sound basis for this 
test in the measurably near future.” 


in 


1 For these specifications in revised form see pages 261-263. 
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2. Section 6 (now Section 5).—Omit the clause, 


“in a solution composed of 50 per cent water, 25 per cent 


concentrated sulphuric acid, and 25 per cent concentrated 
hydrochloric acid.”’, 


and add the following footnote to the marginal note, ‘‘ Etch 
Tests.” 

“A solution of two parts water, one part concentrated 
hydrochloric acid, and one part concentrated sulphuric acid 
is recommended for the etch test.” 


3. Section 8 (now Section 7).—In the last line, change the 
words “Sections 5 and 6”’ to read “Section 5.”’ 

4. Add a new Section 10 under the sub-heading ‘‘ Marking”’, 
as follows: 

“The bars shall be stamped or marked as designated 
by the purchaser.” 


> 


5. Section 12 (b).—Change the clause, 7 
“and returned to the manufacturer, who shall pay return 


freight.”’, 
to read, 


the manufacturer shall be notified.” 


ENGINE-BOLT 
1. Section 6.—Same as noted for Section 6, Staybolt Iron. 


2. Add a new Section 11 under the sub-heading ‘‘ Marking.”’, 
same as Section 10, Staybolt Iron. 


3. Section 12 (b).—Same as noted for Section 12 (6), Stay- 
bolt Iron. 
REFINED WROUGHT-IRON Bars.’ 

Section 7.—Same as noted for Section 6, Staybolt Iron. 


Iron Borer TuBEs.’ 


1. Section 3.—In the second line, omit the words ‘‘as seen 
in daylight” and substitut  “‘(1200°-1400° F.)”’. 


1 For these specifications in revised form see pages 215-217. 
2 For these specifications in revised form see pages 218-221. 
3 For these specifications in revised form see pages 264-266. 
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After “heat” in the fourth line, insert “(600°-800° F.)”. 
After “tube” in the fourth line, insert the words “by 
pressure or”’. 


2. Section 4.—In the last line, change “bending” to “open- 
ing. 


3. Section 6.—Omit the clause, 4 ae 


“in a solution composed of 50 per cent water, 25 per cent 
concentrated sulphuric acid, and 25 per cent concentrated 
hydrochloric acid, prepared by placing the water in a por- 

celain dish, adding the sulphuric acid and then the | ydro- 

chloric acid. ‘The chemical action shall be allowed to con- 
tinue”’, 


and add the following footnote to the marginal heading “Etch 
Tests.”’: 
“A solution of two parts water, one part concentrat«d 
hydrochloric acid, and one part concentrated sulphur:c 
acid is recommended for the etch test.” 


4. Section 10 (now Section 11 (a) ).—In the second line, 
change the words ‘“‘shall not be less than 0.015 in. of the size 
ordered.” to read, “shall not vary more than 0.015 in. from the 
size ordered.” 


5. Section 14 (now Section 15).—Change the clause, 


“and returned to the manufacturer, who shall pay return 
freight.”, 


to read, 


‘‘and the manufacturer shall be notified.” — 


Nore.— These specifications were further revised by Co:~ 
mittee E-5 on Regulations Governing the Form but not thc 
Substance of Specifications.—Eb, 
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ON 


THE MAGNETIC TESTING OF IRON AND STEEL. 


The Standard Magnetic Tests of Iron and Steel which 
were presented by the Committee and adopted at the last 
annual meeting have been carefully examined by a number of 
people. The result has been to show that they are in general 
satisfactory. However, difficulty has been experienced in the 
measurement of normal induction of sheet metal. The source 
of this trouble has been traced to the position of the com- 
pensating magnetizing coils. 

The object in placing the compensating coils on the yoke 
strips was to permit the use of the same coils and magnetic 
circuit for the core-loss and normal-induction measurements, 
by having one pair of opposite solenoids constitute the main 
magnetizing coils, and the other pair the compensating coils. 

However, it has developed that considerable trouble and 
some inaccuracy occurs unless extreme care is taken to make 
good magnetic joints. 

If, on the other hand, the compensating coils are placed 
over the ends of the main solenoids, as they are in the method 
for testing rods, the difficulties of the measurement disappear. 
This latter arrangement has therefore the two arguments in its 
favor, that not only is it more practicable, but it also gives less 
difference between the methods of measurement of sheet metal 
and of rods. 

The Committee therefore recommends that the Standard 
Magnetic Tests of Iron and Steel be amended so that, under 
the heading ‘‘Sheet Metal,” lines 16 and 17, reading: 

“The compensating coils shall consist of two solenoids 
surrounding the yoke strips,” : 
shall read: 

“The compensating coils shall consist of four short coils, 
(58) 
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each having the same number of turns wound closely over the 
ends of the magnetizing coils.”’ 


Respectfully submitted on behalf of the Committee, 
C. W. Burrows, 


Chairman. 


Note.—The above amendment, recommended by Com- 
mittee A-6, was approved at the annual meeting and referred 
to letter ballot of the Society, which resulted favorably to its 
adoption. The Standard Magnetic Tests of Iron and Steel 
as thus amended appear on pages 210-214.—Eb. 
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At the time the report cf Committee B-1 was made at the 
last annual meeting, mention was made of the fact that it had 
been suggested that the Committee take under consideration the 
preparation of specifications for copper wire of other temper than 
standard hard-drawn wire, for which specifications had already 
been adopted. 

The Committee has therefore held several meetings, and is 
now prepared to submit herewith proposed standard specifica- 
tions for medium hard-drawn copper wire and for soft or annealed 
copper wire, which are appended to this report. ‘The Committce 
nanimously recommends that these specifications be referred to 
letter ballot of the Society. 

The Committee has no changes to recommend in the Stand- 
ard Specifications for Hard-drawn Copper Wire. 

With the approval of the Executive Committee of the 
Society, Committee B-1 is acting in conjunction with a com- 
mittee from the American Electric Railway Engineering Asso- 
ciation, with a view to having the two societies agree upon uni- 
form specifications for copper trolley wire. One joint meeting 
has been held and work arranged for, to be discussed at a meet- 
ing to be held at a later date. There is good prospect of an 
agreement being reached which will permit the formulation of 
uniform requirements. 


Respectfully submitted on behalf of the Committee, 


4s Pigg J. A. Capp, 


Note.—The appendix to the report of Committee B-1 is 
not reprinted here. The action at the annual meeting, relative 
to the specifications in the appendix, is summarized following 
this report.—Eb. 
(60) 


STANDARD SPECIFICATIONS FOR COPPER WIRE. 
+ 
| 
7 
| 


ACTION 
ON | 


THE REPORT OF COMMITTEE B-1. 


By action at the annual meeting the proposed specifications 
for (1) Medium Hard-drawn Copper Wire, and (2) Soft or 
Annealed Copper Wire, were referred to letter ballot of the 
Society, with the understanding that the numerical values 
for resistivity will be subject to modification when an agree- 
ment on an international standard has been reached by the 
International Electrotechnical Commission, and that Com- 
mittee B-1 on Standard Specifications for Copper Wire and 
Committee B-2 on Non-Ferrous Metals and Alloys, will co- 
operate with a view of bringing about such an agreement. 


At the annual meeting attention was called to the following 
errors in the proposed specifications for Soft or Annealed Copper 


Wire: 


; Errata.In Table I, fifth line, first column, the figures 
— “0.101 to 0.093” should read “0.101 to 0.083;” in the sixth 
- jine, first column, the figures “0.092 to 0.081” should read 
“0.082 to 0.081.” 
; In Table I, third column, under “ Minimum Package 
Weights,” the figures should be raised to line with those in 
second column. 


The letter ballot on the above specifications, canvassed on 
June 1, 1912, resulted favorably and these specifications appear 
on pages 277-291.—Eb. 
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REPORT OF COMMITTEE C-1 
ON 


STANDARD SPECIFICATIONS FOR CEMENT. 


Committee C-1 during the past year has given consideration 
to the subject of standard specifications for cement, but at this 
time is not prepared to recommend any changes in the specifica- 
tions already adopted by the Society. 

As the members of the Society will remember, the function 
of this Committee was to specify requirements which cement 
must fulfill. A similar committee of the American Society of 
Civil Engineers, originally appointed in 1897, had for its object, 
recommendations as to uniform-method tests of cement without, 
however, specifying the actual requirements. Members. of 
this special committee of the American Society of Civil Engi- 
neers, who were members of this Society, were added to Com- 
mittee C-1 soon after its formation. 

The special committee of the American Society of Civil 
Engineers presented its report, which was accepted by the 
Society at the annual meeting on June 18, 1911. Owing to the 
fact, however, that it was understood that the United States 
Engineer Corps was considering a revision of its specifications, 
the committee was continued another year and was instructed 
to present its final report at the annual meeting January 17, 1912. 
A copy of this report is appended hereto. During the summer, 
a Board representing the United States Engineer Corps con- 
sidered the revision of the specifications of that Corps, and on 

- November 27, 1911, a meeting was held in Philadelphia at which 
were present representatives of the special committee of the 
American Society of Civil Engineers, of Committee C-1, and of 

- the Departmental Committee. This latter committee, composed 

of representatives of all the Government Bureaus, was created 
during the summer for the purpose of unifying the specifications 
for cement for use by the various branches in the United States 

Government. 

On January 8, 1912, representatives of Committee C-1 
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also attended a similar joint conference in Washington, called 
by the Board of Engineer Officials. 7 
The result of these meetings has been a nearer approach 
to the unification of all the specifications. ‘There are some points, 
however, on which agreement has not been reached. At a 
_ meeting of Committee C-1 held on March 7, 1912, the following 
resolution was adopted: 


Resolved: In order to secure uniformity in specifications for 
cement, it is recommended that the Board of Direction of the Ameri- | 
can Society of Civil Engineers, the Committee on Standard Speci- 
fications for Cement of the American Society for Testing Materials, | 
and the Government Departmental Committee ov the Specifications 
for Cement, be each requested to appoint a committee of three to 
confer for the purpose of reconciling differences. 


It is understood that these committees will be appointed 

_ and that joint conferences will be held for the purpose indicated 
in the above resolution. 

It is a matter of congratulation that the specifications for 

~ cement in this country, so far as essential points are concerned, 

are in substantial agreement with the specifications adopted by 

this Society. A cement which would pass the specifications of 

this Society would probably pass the Government specifica- 

tions, and vice versa. 


Respectfully submitted on behalf of the Committee, 


4 G. F. SWAIN, 


Chairman. 
RicHARD L. HuMPHREY, 


Secretary. 
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APPENDIX. 


FINAL REPORT OF THE SPECIAL COMMITTEE OF THE 
AMERICAN SOCIETY OF CIVIL ENGINEERS ON 
UNIFORM TESTS OF CEMENT.' 


THE PRESIDENT AND MEMBERS, AMERICAN SOCIETY OF CIVIL ENGINEERS. 


GENTLEMEN:—At the Annual Meeting, held January 18, 1911, your 
Committee on Uniform Tests of Cement submitted a final report, as required 
by resolution passed at the preceding Annual Meeting, and stated that it 
seemed possible, by conference with a Board of Engineers to be appointed 
by the Chief of Engineers of the United States Army, to agree upon methods 
approved by both the Board and your Committee, which it was believed 
would result in uniform practice by all engineers in the United States; the 
Society thereupon continued the Committee for one year. 

The Army Board was duly appointed, its membership including one 
of the members of your Committee. Conferences were held or hearings 
given as follows: 

On September 12, 1911, a hearing was given by the Army Board in New 
York, attended by representatives of your Committee, by a representative 
of one of the commercial testing laboratories, by a representative from the 
United States Bureau of Standards, and by several manufacturers. It 
appeared at this hearing that a tentative specification for methods of testing 
had been prepared by representatives of several bureaus in Washington, 
adopting the methods recommended in previous reports of your Committee, 
except in regard to the determination of normal consistency and time of set- 
ting of cement pastes. Upon the request of your Committee two additional 
conferences were held, one on November 27, 1911, the other on January 8, 
1912, with the hoe on the part of your Committee of reaching entire agree- 
ment, but without favorable result. 

In submitting this, its final report, your Committee desires to describe, 
in some detail, the differences between the proposed methods of making these 
tests, and to state on these points the reasons for its final recommendations, 
and to refer to the current practice in this and other countries. 

The Vicat apparatus, which is recommended by your Committee for 
the determination of consistency and time of setting, was originally devised 
by Vicat about 1818, to ascertain the relative rates of induration of mortars, - 
and although it has since been slightly modified to make it more suitable 
for determining the time of setting of plastic mortars of neat cement, the prin- 
ciple of the apparatus, the vertical guiding of a weighted wire, remains un- 
changed. The ball method for determining normal consistency, which has 


1 Presented to the Annual Meeting, January 17, 1912. ee 
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been adopted by the Army Board, is nct new, but was used in France before 
the adoption of the Vicat apparatus for this purpose. The relative merits 
of the two methods were investigated, with many comparative experiments, 
by a Commission on Methods of Testing Materials of Construction appointed 
by the Government of France in 1891. As a result of this investigation, the 
Commission in 1893 adopted the Vicat apparatus for determining normal 
consistency; it has since been adopted by the International Association for 
Testing Materials, and in many countries, as will be shown further on in 
this report. 

The so-called Gillmore wires appear to have been first proposed by 
M. Antoine Racourt, to whom Gen. Joseph G. Totten, Honorable Member 
American Society of Civil Engineers, refers in his translation of ‘‘ Essays 
on Hydraulic and Common Mortars, etc.,”’ by Treussart and others, published 
in 1842. Gen. Q. A. Gillmore, Member American Society of Civil Engineers, 
in his “Practical Treatise on Limes, Hydraulic Cements, and Mortars,” 
refers to these wires as having been used by Cen. Totten prior to 1830, and 
recommends their use for determining time of setting; it does not appear 
that they have ever been used for determining normal consistency, for which 
purpose they are not suitable. 

When your Committee hegan the duty assigned to it, it took into con- 
sideration the ball method and the Vicat apparatus for testing consistency. 
A great many tests were made by the members of the Committee to determine 
the relative value of these methods, after which the method by use of the Vicat 
apparatus was formulated, and the Committee proceeded to test it in compar- 
ison with other methods in common use. The tests were arranged to include 
a comparison, of the method of mixing pastes and mortars and molding test 
pieces recommended by the Committee, with other metheds. Accorcingly 
a meeting was held at the laboratory of the Atlantic Avenue Improvement 
of the Long Island Railroad, under the direction of your Committee, and in 
the presence of several of its members, at which were present representatives 
of seven laboratories of recognized standing. The cement was prepared 
carefully by mixing with a garden rake on a clean papered floor; then sifting 
in long thin layers one on top of the other and again mixing with the rake and 
sifting into a barrel from which it was used. The operators were all experi- 
enced in testing cement, and, with a single exception, were accustomed to 
daily practice; those who took part assembled in an outer room, from which 
each in turn entered the laboratory where he made determinations for con- 
sistency and also made a set of twenty briquettes, all in accordance with the 
Committee's methods, and at the same time made a set of ten briquettes in 
accordance with his own method. For the purpose of uniformity, the weigh- 
ing of the cement and measuring of the water was done by one person while 
the manipulation of the Vicat apparatus was entrusted to another. After 
completion of his work each operator remained in the laboratory, affording 
no opportunity for exchange of views with those who had not performed the 
experiments. The briquettes were all kept under the same conditions, stored 
in moist air for twenty-four hours, and then immersed in water and kept at 
a temperature as near 70° F. as possible, and after a specified period were re- 


A 


; 
‘a 
Ls ; 
a 
- 
: 
* 
y 
a 
2 
— : 
} 
ene 


REPCRT OF COMMITTEE C-1 


moved from the water, the excess moisture absorbed by blotting paper, the 
briquettes weighed and broken. The result of these tests showed that the sev- 
eral operators agreed as to the proper percentage of water required for 
normal consistency determined by the Vicat apparatus. In making briquettes 
by their own methods the operators used different consistencies, from wet 
paste to material so dry that it required pounding in the mold with a mallet, 
the percentage of water varying from sixteen to twenty-four per cent; more 
consistent results were obtained with the Committee’s consistency and by 
the methods recommended by the Committee than with the methods of 
the operators. 

Arrangements were then made for another series of experiments with five 
samples of Portland cement and four samples of natural cement, care- 
fully prepared as before described, hermetically sealed in tin cans and sent. 
to some twenty-six testing laboratories in various parts of the country with 
a request to test the cements on a given date in accordance with the methods 
formulated by your Committee, and to report the results to the Secretary 
on certain dates. These results were collated and a study showed such 
agreement in regard to consistency, strength, and other tests as to satisfy 
the Committee that by its methods concordant results could be secured by 
different operators in different parts of the country. In order to compare 
the ball test for normal consistency with the Vicat apparatus method, samples 
of cement were prepared and sent out to several members of the Commit- 
tee; simultaneous tests of the two methods were made, and the results were 
conclusive, the Vicat apparatus giving more concordant results than the 
ball method. The Committee does not wish it to be inferred that any method 
yet proposed for determining consistency will always prove exact, for no 
such method has been devised, but it does fully believe that, by the method 
recommended, operators in different parts of the country can secure more 
concordant results than can be obtained by any other method yet proposed. 

The Army Board has adopted the ball test, which was recently defined 
as follows: 

“A quantity of cement paste should be mixed in the manner herein- 
after described under Tensile Tests and quickly formed into a ball about 
2 in. in diameter. The ball should then be dropped upon a hard, smooth 
surface from a height of 2 ft. The paste is of normal consistency when the 
ball does not crack and does not flatten more than one-half of its original 
diameter.” 

The ball test in some form has been in use for many years as a rough 
and ready means of judging the consistency of mortar. Quite recently a 
number of experiments with the test were made under the direction of the 
Committee by experts in testing cement, with the result that variations in 
the percentage of water amounting to two or three per cent of the weight ; 
of the cement, or about ten to fifteen per cent of the weight of the water, 
might not be detected by this test of consistency. 

The method of forraing the ball can hardly be defined so that the work 
put on the paste by different operators in shaping it will ke the same; if the 
ball is oblong, rather than spherical, the amount of flattening will depend 
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considerably on whether the ball is dropped with the longer or shorter axis 
vertical. The specification above quoted may be made much more definite in 
this respect, and the amount of flattening can be better defined; such changes 


may have been made in the more recent revisions by the Army Board, but 


even with this assumed your Committee is convinced that the test it recom- 
mends is the better; it requires less time for the preparation of the sample 
of paste, but, on the other hand, the application of the cylinder requires more 
time than dropping the ball, and the complete test with the Vicat apparatus 
may require a little more time than the ball test. The difference, however, 
is not important, since either test is quickly made, and the cost is trifling. 

The percentage of water adopted by the Army Board for mortars con- 
taining one part of cement to three parts of Ottawa sand is uniformly one 
per cent greater than recommended by your Committee. Additional expe- 
riments made recently by your Committee, confirm its previous recommenda- 
tion. 

In the tests for time of setting it is sought to determine two stages in 
the process, one when the paste ceases to be plastic, termed the “‘initial set,” 
the other when it will support a given weight on a given area, termed the 
“final set.’ Neither term is absolutely correct, particularly the term ‘final 
set; each as used depends largely on the instrument for making the test, 
but with this stated and its application carefully described and followed the 
terms become readily understood. 

Your Committee recommends the use of the Vicat needle for determin- 
ing these stages, while the Board of Army Engineers adopts the Gillmore 
needles. It is believed that the phrase, ‘*Vicat needle apparatus”’ has given 
the incorrect impression of complexity. The apparatus consists ‘simply of 
a single rod of given weight and given diameters at the ends, moving verti-. 
cally in a guide; in its use, the end of the rod is brought into contact with 
the paste and held lightly by a thumb-screw, then released with a minimum 
vibration or jarring. The Gillmore needles are wires of given diameters 
carrying given weights; two are required for determination of time of setting; 
they are applied by hand, without guides, and the results depend much on 
the steadiness of hand and the skill of the operator. It seems to your Com- 
mittee that there should be no doubt that the Vicat needle is the better instru- 
ment; although slightly more expensive, it does not increase the cost of a lab- 
oratory equipment more than three or four per cent. 

Of the two stages in the process of setting, the initial set is of the greater 
importance, since it marks the moment when the setting becomes appreciable, 
and it is generally believed that if the paste is broken up after this stage is 
reached its final strength will be reduced. In the method recommended 
by your Committee the sample for testing is formed from the paste with a 
minimum of manipulation; care is taken not to compress the paste, and the 
surface to which the needle is to be applied is formed by slicing off the paste 
above a given thickness of sample without pressure upon the sample, the 
condition of the paste at the surface being indentical with that in the mass. 
The thickness of the mass is a little more than 1} in. and is a definite quantity. 
When the samole is first formed, the Vicat needle penetrates readily through 
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the entire thickness or depth of the mass; as the setting proceeds, a moment 
arrives when the needle no longer penetrates entirely through, but stops 
when within a short, specified distance from the lower surface. ‘This is taken 
as the initial set. For sucha test it is obvious that the movement of the needle 
must be guided, for unsteadiness in its lateral support would have a great 
influence on the amount of penetration. For the application of the Gillmore 
needle, a thin pat (about } in. thick) is formed on a glass plate by troweling. 
The amount of troweling does not admit of clear definition, and will vary 
widely with different operators. It is a matter of common observation that 
a troweled surface differs much in density from the mass, and in the pats 
for the Gillmore needles this difference will be highly variable because of the 
difference in troweling. This is important, since the initial set is determined 
with the Gillmore needle not by penetration of the mass, but by a slight 
indentation of its surface; thus depending, not only on the chemical action 
of setting, but on the variable physical preparation of the surface, as well 
as on the variable condition of the atmosphere, which will affect a surface 
more than a mass. 

It has been stated that the Gillmore needle test requires less time. There 
can be no question that the Vicat sample for testing is more quickly formed 
than the Gillmore pat, while a single application of the Gillmore needle will 
require less time than the Vicat needle; if a single test were made at the speci- 
fied limit of time, to determine simply whether the initial set had occurred, 
the Vicat test would be the quicker; if repeated applications of the needle 
were made to ascertain at what moment the set occurred and, the number 
of applications were large, the Vicat method might require more time. The 
difference*would be small if the Gillmore needle were used with great care, 
and would not be important in any case. 

In the judgment of your Committee the determination of initial set is 
of much importance, and is much better done with the Vicat needle used 
in the manner it recommends; in the determination of normal consistency, 
however, the superiority of the Vicat method over the ball method, while 
appreciable, is less marked. 

The determination of final set is of less importance than the determina- 
tion of initial set; in both methods the test is of indentation, not penetration, 
the difference being mainly in the nature of the surface tested. For reasons 
already given, the surface of the sample used with the Vicat needle represents 
the mass more fairly than the troweled surface of the pat used with the Gill- 
more needle. 

Your Committee in its endeavor to reach an agreement with the Army 
Board offered to accept the less desirable ball method for determining normal 
consistency if the Board would adopt the Vicat needle for time of setting. 
By the rejection of this offer, your Committee was breught to the question 
whether, for the sake of complete agreement with the Army Board, substan- 
tial agreement having already been reached, it would recommend for the 
test of time of setting a method which it believed to be greatly inferior in 
regard to an important test, constituting a decided retrogression in methods 
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for testing cement.!. The methods of the Army Board have the concurrence 
of a departmental committee representing several branches of the United 
States Government, and your Committee, having asked at the last Annual 
Meeting for an extension of time in order to secure uniformity in methods, 
felt strongly the desirability of effecting entire agreement, and has given the 
questions of difference renewed and most earnest consideraticn. 

The Vicat apparatus recommended by your Committee in its first pre- 
liminary report in 1903, had been in use for many ycars in n any laboratories 
and had been thoroughly tried out in the laboratory cf the City of Fhila- 
delphia. Since 1903 its use has been greatly extended. Frevious to the last 
Annual Meeting, the Secretary of this Committee addressed a letter of inquiry 
to testing laboratories in the United €tates, and received replies from 143; 
of these, 93 reported the use of the methods recommended by your Committee, 
and 72 reported them very satisfactory; 12 were from Army Engineers who 
used the methods prescribed by the Engineer Corps in Professional Paper 28; 
30 used their own methods, and 8 reported that they did not make cement 
tests; of the total number of replies, 19 used the Gillmore needles and 114 
used the Vicat apparatus; 2 used their own methods, and the remainder, as 
previously stated, cid not make cement tests. 

The method recommended by your Committee being thus supported in 
this country, the practice in foreign countries was investigated, with the 
following results: 


SUMMARY OF MeETHODS SPECIFIED FOR DETERMINING TIME OF SETTING 
AND NORMAL CONSISTENCY IN FOREIGN COUNTRIES. 


Country Time of Setting Normal Consistency 
Belgium?. Vicat Needle. Vicat Apparatus. 
Denmark?’ 


France? 
International Assn. Test. 
Russia® 
Austria® Boehme Hammer Apparatus. 
Germany? 
Switzerland’ 
England® Note 1. 
Note 2. Note 3. 


1Qne member of the Committee has expressed dissent from this statement of the case, 
and telieves that from a practical point of view the results obtained by the tall method for 
determining normal consistency and the Gillmore needles for time of setting are as satisfactory 
as those given by the Vicat apparatus. 
2 Ministry of Public Works. 6 Ministry of Ways and Communications. 
Danish States Testing Laboratory. 7 Ministerial Regulations. 
4 Royal Institute of Engineers. 8 Engineering Stancarcs Committee. 
_ 8 Association of Engineers and Architects. * Canadian Society of Civil Engineers, 
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Note 1.—The cement shall be mixed with such proportion of water 
that the mixture shall be plastic when filled into the Vicat mold. The 
gaging shall be completed before the signs of setting occur. 

Note 2.—The cement shall be considered as having taken “initial 
set’ when a wire 7, in. in diameter, loaded to weigh } lb., shall leave a distinct 
mark on the pat, but not appreciably penetrate the surface, and the “final” 

r ‘hard set” when a wire ; in. in diameter, loaded to weigh 1 Ib., shall 
leave a distinct mark, but not appreciably penetrate the surface. 

Note 3.—For a cement 75 per cent of which will pass a No. 200 sieve, a 
maximum of 22 per cent of water, and an additional 1 per cent of water for 
each extra 5 per cent of cement that will pass the No. 200 sieve. . 

Your Committee would direct attention to the Report of The Engineering 
Standards Committee of England, supported by: 

_ The Institution of Civil Engineers, 

The Institution of Mechanical Engineers, | _ 

The Institution of Naval Architects, 

The Iron and Steel Institute, 

The Institution of Electrical Engineers, eee 
dated August, 1910, containing a revision of the British St: indard Specifica- 
tions for Portland Cement, in which the following statement is to be found 
concerning the determination of the time of setting: 


“‘Since the issue of the first revision of the Specification the Committee 
has continued its investigation into the question of the determination of the 
initial setting time of cement. It was found that while the final setting times 
determined by the British Standard and Vicat needles approximated very 
closely, the initial setting time as determined by the British Standard needle 
differed considerably from that given by the Vicat needle which is in general 
use, and also from that obtained by the rough and ready test of the finger 
nail. 

“It was considered preferable that one instrument only should be speci- 
fied for determining the initial and final setting times of cement, and the 
Vicat needle has been adopted for that purpose.” 

By this action a modified form of the Gillmore needle was superseded. 

At the Sixth International Congress for Testing Materials, held at Copen- 
hagen in 1909, an official report on the progress in methods of testing hydraulic 
cements was presented by R. Feret, Ingénieur en Chef, Laboratoire d’Essai 
des Ponts et Chaussées, at Boulogne sur Mer. In this report M. Feret makes 
the following comments on methods for determining the duration of setting: 

“The use of the Vicat needle continues to be the only practical method 
in use for the determination of the duration of the period of setting of hydraulic 
cements. The appliance is one of extreme simplicity, but its readings are 
sometimes uncertain, especially when it is a question of determining the end 
of the period; besides the readings are of a purely conventional character and 
do not appear always to bear a sufficiently constant relation to the duration 
of the setting period of the mortars of actual practice. 

“The discovery of more exact methods has therefore been attempted.” 


Attention is further called to a paper by W. C. Reibling and F. D. Reyes, 
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ON STANDARD SPECIFICATIONS FOR CEMENT. ~~ 71 
on ‘‘ The Setting Properties of Portland Cement,’ contained in Vol. VI, No. 3, 
Section A, June, 1911, of the Philiptire Journal of Science, published by the 
Bureau of Science of the Philippine Government, in which the authors make 
the following comments on the Vicat apparatus: 


Throughout our work, several standard methods were employed for 
determining the time of the initial and final set. ‘The method employing the 
Vicat needle as adopted by the American Society for Testing Materials was 
found to be the most consistent with the manner in which the cement is used 
in actual work. It is reliable, impartial and accurate.” 

In view of all this evidence, the Committee does not feel justified in meci- 
fying its previous recommendation of the Vicat apparatus. 

The methods recommended by your Committee imply the use of well- 
equipped laboratorics, such as are now usually found in connection with large 
works of constructicn, ard it is believed they are described in sufficient detail 
to enable skilled operators to obtain ccncordant results without communicat- 
ing with one another. ‘This is shown by comparing past and present practice 
in regard to ncrmal consistcncy. When your Committee began its work, 
the consistency adopted in the different laboratories had a wide range, from 
very soft to very dry paste; now the practice is virtually uniform in the United 
States, and this is due, the Committee firmly believes, to the general use of 
the methods recommended by it in previous reports, or, in other words, to 
training with the Vicat apparatus, 

Where the construction work is of small extent, field tests of less definite 
character will be made, depending on the facilities and time available. These 
are so variable in extent and kind, and can be so readily specified by the engi- 
neer, that it has not been deemed advisable or practicable to enumerate and 
describe them. 

Since its last report your Committee has made several verbal changes 
in its recommendations. Methods for igniting cement and for determining 
insoluble residue have been inserted, although it is apprehended that the 
latter determination may prove to be of little value. The Committee now 
recommends the clip with roller points, which has been used successfully 
and by which central breaks may be obtained in most cases. The final 
recommendations are submitted herewith! As in former reports, the sig- 
nificance of each test is stated, as well as the method of carrying it out. 

For the convenience of engineers who may desire to incorporate in their 
specifications the methods recommended, a condensed draft is also submitted,? 
in which discussion is omitted. 

In accordance with the resolution passed at the last Annual Meeting, 
the duty of this Committee is concluded with this report. 


Respectfully submitted cn behalf of the Committee, 


GEORGE S. WEBSTER, Chairman. 
RicHARD L. HUMPHREY, Secretary. 


JANUARY 17, 1912. 


1 See page 306, 
* See page 320, 
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STAND. ARD TESTS AND SPECIFICATIONS FOR, 
DRAIN TILE. 


This Committee held its organization meeting at Chicago, 
September 28 and 29, 1911. The meeting was very well attended. 
The following permanent organization was etfected: 

Chairman, A. Marston, Ames, Iowa; Vice-Chairman, A. N. 
Talbot, Urbana, Ill.; Secretary, J. T. Stewart, University Farm, 
St. Paul, Minn. 


For the purpose of carrying out the investigations necessary 
before formulating specifications the following sub-committees 
were established: 


I. On Tests. 
II. On Data of Manufacture of Clay Tile. 


Ill. On Data of Manufacture of Cement Tile. 
IV. On Durability of Tile. 
; V. On Construction and Field Specifications. 


Each of the sub-committees has outlined certain work, 
and Sub-Committee I on Tests, in particular, has planned quite 
extensive comparative tests of strength by different methods, 
in order to determine the data necessary for the selection of a 
standard_method of testing. 

Certain members of the Committee later urged that the large 
amount of cracked tile now being found in large tile drains 
recently constructed in the Middle West at a cost of hundreds 
of thousands of dollars has created an emergency need for some 
: immediate standards of strength, for use during tne present 
season, and the question of the wisdom of adopting tentative 
standard specifications for immediate use was submitted to the 
members of the Committee by letter in February, 1912. After 


careful consideration, it was decided that their adoption would 
beinadvisable. 


* 
- 
> 
pr 
> 
| 
: 
= 
Es 
4 


ON STANDARD SPECIFICATIONS FOR DRAIN TILE. 73 


It is planned to push the investigation and other work of 
the various sub-committees as actively as possible during the 
coming year. 


Respectfully submitted on behalf of the Committee, 


A. MARSTON, 
Chairman. 
J. T. Stewart, 
Secretary. 
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REPORT OF COMMITTEE D4 
ON 
STANDARD TESTS FOR ROAD MATERIALS. 


- Committee D-4 recommends for adoption the following defi- 
nitions of terms, with the understanding that they are intended 
to apply to materials of interest in road and paving work. 
In the opinion of the Committee the definitions given in dic- 
tionaries and encyclopedias are misleading and in many cases 
obsolete, and at variance with customary usage in the art 
and science of highway engineering. The presentation of the 
following definitions is the first step in the establishment of a 
standard nomenclature: 


_Bitumens are mixtures of native or pyrogenous hydrocar- 
; pe and their non-metallic derivatives, which may be 


gases, liquids, viscous liquids, or solids, and which 
are soluble in carbon disulphide. 

_ Bituminous, containing bitumen or constituting the source 
of bitumen. 

Dead oils are oils with a density greater than water which 
are distilled from tars. 

Fixed carbon is the organic matter of the residual coke 
obtained upon burning hydrocarbon products in a 
covered vessel in the absence of free oxygen. 

Free carbon in tars is organic matter which is insoluble in 
carbon disulphide. 


Respectfully submitted on behalf of the Committee, 


| 
Prevost 


Secretary. 


[Nore. —The proposed definitions presented in this report 
were adopted by letter ballot of the Society on August 5, 1912, 
and appear on page 362.—-Ep.] 
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APPENDIX. 


MINORITY REPORT OF COMMITTEE D-4 


ON 


STANDARD TESTS FOR ROAD MATERIALS. 


_ The undersigned as a member of Committee D-4, not being 
in accord with the report presented by the majority of the 
Committee on definitions of certain terms used in connection with 
highway construction, begs leave to present the following as a 
minority report: 

In the writer’s opinion, the definitions presented are unsatis- 
factory, both in matter and form, and in one instance is quite 
contrary to the etymological significance of the word defined. 
The majority report defines bitumen as a “ mixture of native or 
pyrogenous hydrocarbons and their non-metallic derivatives, 
etc.” The Committee throws over all authorities that have 
heretofore ruled on the subject, and provides that by its 
arbitrary decision coal tar is a bitumen. It is stated by the 
Committee that it believes the definitions of the dictionaries 
and encyclopedias are unsatisfactory, and brushes aside the 
following definitions of our best known dictionaries and writers: 
“Bitumen: The name given by Latin writers, especially by Pliny, to 


various forms cf hydrocarbons now included under the names asphaltum, 
meltha and petroleum.” Century Dictionary, Edw. S. Dana, Ph.D. 


‘‘In modern scientific use, the generic name of certain mineral inflammable 
substances, native hydrocarbons more or less oxygenated, liquid, semi-liquid, 
and solid, including naphtha, petroleum, asphalt etc.” 

New English Dictionary, Murray. 


: “Any native mixture of hydrocarbons, oxygenated, as naphtha and 
especially asphalt.” Standard Dictionary. 


“‘By extension, any one of the natural hydrocarbons, including the hard, 
solid, brittle varieties called asphalt, the semi-solid maltha and mineral tars, 
the oily petroleums, and even the light, volatile naphthas.”’ 

Webster’s Dictionary. 


“This term includes a considerable number of inflammable mineral 
substances consisting mainly of hydrocarbons. They are of various con- 
sistence, from thin fluid to solid, but the solid bitumens are for the most part 
liquefiable at a moderate heat. The purest kind of fluid bitumen called naphtha 
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-or rock oil, is a colorless liquid of specific gravity 0.7 to 0.84 and with a bitu- 
minous odor. It often occurs in nature with asphalt and other solid bitumens. 
Petroleum is a dark-colored fluid variety containing much naphtha. Maltha 
or mineral tar is a more viscid variety. The solid bitumens are asphalt (q. v.) 
mineral tallow or hatchetin; elastic bitumen, mineral caoutchouc or claterite; 

ozokerite.” Dictionary of Applied Chemistry, Therpe. 


“A generic name for a variety of substances found in the earth, or exuding 
from it upon the surface, in the form of springs. ‘The liquid varictics become 
inspissated by exposure and eventually harden into the solid form, which is 

asphaltum.” Appleton’s American Cyclopedia. 
“Bitumen is the name used to denote a group of mincral substances, 
composed of different hydrocarbons, found widely diffused throughcut the 
~ world in a variety of forms which grade from thin volatile liquids, to thick 
semi-fluids and solids, sometimes in a free or pure state, but more frequertl; 

- intermixed with or saturating different kinds of inorganic matter.” 

> From “ Highway Construction” by Austin T. Byrne. 
“The word bitumen may, therefore, be strictly defined as a general term 
that is used to designate a class of minerals as they occur in nature, that are 

soluble in chloroform and other neutral liquids.” _ §. F. Peckham. 


“ Any mixture of hydrocarbons and their derivatives of mineral occurrence, 
whether solid, liquid or gaseous, which is soluble in chloroform or similar 

solvents.” George W. Tillson. 


It seems to me that this is a most arbitrary procedure. 
If the definition in Thorpe’s Dictionary of Applied Chemistry 
cannot be accepted as a satisfactory one for bitumen, the entire 
structure of chemical nomenclature might be overthrown. 
As a substitute for the definition proposed by the majority 
of the Committee, I would suggest the following: 


Bitumen is a material found in nature, consisting of a mixture of hydro- 

-earbons and their derivatives, which may be a gas, liquid, a viscous liquid or 

maltha or a solid but, if solid, melting more or less readily on the application 
of heat and soluble in carbon disulphide or similar solvents. 


The definition of ‘‘bituminous” is equally unsatisfactory 
from the writer’s point of view, being defective in so far as it 

is based on the previous definition of bitumen. The writer 

would suggest the following: 

. A material is said to be bituminous when it contains bitumen or material 

— resembling bitumen, or if it yields bituminous material, or if it constitutes 

the source of bituminous material, Coal-tar is called a bituminous material 
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from its resemblance physically to some ot the denser forms of the native 
bitumen, although it contains no bitumen. Bituminous macadam is a road 
surface bound with bitumen or bituminous material. 


The definition of “dead oils,” in the writer’s opinion, is not 
exact. Dead oils are only obtained from coal-tar, and I believe 
the Committee’s definition should be modified to read “dis- 
tilled from coal-tar.” The oils from water gas and other tars 
are not properly designated dead oil. 

The definition of ‘fixed carbon” should, the writer believes, 
be modified to include the method by which it is obtained. 
He believes that the definition should read: 

Fixed carbon; the ashfree residual coke obtained by the ignition of 
bitumen or bituminous material, according to the method recommended by 
the Committee on Coal Analysis of the American Chemical Society, published 
in the journal of the Society for 1889, Vol. 21, page 1116, 


Or it might read: 


A term originally applied to the residual left on the ignition of bituminous 
coal in a covered crucible, and calculated to an ash-free condition, under definite 
and arbitrary conditions arrived at by common agreement; now adopted to 
describe the ash-free residual left on the ignition of a native bitumen under 
the same conditions. 


The writer believes the following definition of “free carbon ”’ 
is preferable to that proposed by the Committee: 


Free carbon is that portion of a tar or residual pitch which is quite inert 
and insoluble in carbon disulphide and other similar solvents. 


It may not necessarily be organic matter, as defined by the 
Committee, but may contain also certain mineral constituents 
which are insoluble in the solvent mentioned. 

As a whole the definitions proposed by the majority of the 
Committee seem to the writer, in view of his twenty-five years’ 
experience with the literature of the subject, to be extremely 
unsatisfactory, and he believes that they would not be creditable 
to the Society if adopted by letter ballot. 


Respectfully submitted, an 
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REPORT OF COMMITTEE D-6 
ON 
_ STANDARD SPECIFICATIONS FOR COKE. 


14 


A meeting of this Committee was held at the Engineers’ 


~ Club, New York, on the afternoon of the 27th inst. 


After a full discussion, it was the sense of the meeting 
that conditions are at present such as to prevent the formula- 
tion of definite standard specifications for bee-hive and by- 
product coke, covering any wide scope. 

The first step toward the development of standard coke 
specifications is to formulate definite methods for the sampling, 
chemical analysis, and physical testing of coke. The Com- 


mittee has undertaken this work, and has appointed a sub- 
committee to report from time to time on the existing 
_methods of sampling coke and on the physical testing of coke, 
and to recommend standard methods, based thereon. 


In order to decide on standard methods for the chemical 


analysis of coke, the sub-committee will confer with the Com- 


mittees of the American Chemical Society, and the American 
Foundrymen’s Association, now already engaged in the stand- 


_ardization of the methods for the analysis of coke. 


The Secretary of Committee D-6 was instructed to assist 
the sub-committee by collecting data on the methods now in 


use in the United States for the physical testing of coke, includ- 


ing the shatter, abrasion, porosity, cell structure and specific 
gravity tests. 
Committee D-6 will report the results of the work above 


outlined at the next annual meeting of the Society. 


C. H. ZEHNDER, 
Chairman, 
ALBERT LADD COLBy, 
Secretary. 


— 
Bi. 
ry 
J 
— 
is 
4 
« By 
+7 
& 
= 
- 
- 
5 
2 
(78) 
| 


report.! 


REPORT OF COMMITTEE E-5 


ON 


REGULATIONS GOVERNING THE FORM BUT NOT 
THE SUBSTANCE OF SPECIFICATIONS. 


In pursuance of a resolution adopted at the iast annual 
meeting of the Society, the Executive Committee authorized 
the creation of a committee to be known as Committee E-5 on 
Regulations Governing the Form but not the Substance of 
Specifications, consisting of one representative from each of the 
standing technical committees concerned with specifications for 
materials, methods of tests, or other methods which it may be 
desired to standardize, and the Secretary-Treasurer of the 
Society, ex-officio. ‘That Committee has held two meetings ard 
_ begs to report the adoption of the Regulations appended to 


Inasmuch as the personnel of Committee E-5 is thoroughly 
representative of the standing technical committees concerned 
with specifications and methods, the Committee recommended to 
— the Executive Committee of the Society that the responsibility 
for the general Regulations Governing Technical Committees 
(see 1911 Year-book, pages 323-325) shall also be vested here- 
after in Committee E-5. The Executive Committee has 
authorized this arrangement with the understanding, (1) that 
proposed changes in these Regulations originating with Com- 
mittee E-5 shall be subject to approval by the Executive Com- 
mittee of the Society; and (2) that the Executive Committee 
of the Society shall make no changes in these Regulations with- 
out first referring the same to Committee E-5. 

Committee E-5 has adopted the following regulations for 
its own government: 

1. By action of the Executive Committee of the Society, 


1 The Regulations originally appended to this report appear on pages 105-113.—Eb. 
(79) 7 
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the Committee shall consist of one representative from each of 
the standing technical committees concerned with specifications 
for materials, methods of tests, or other methods which it may 
be desired to standardize, and the Secretary-Treasurer of the 
Society, ex-officio. 

2. The administrative work of the Committee shall be vested 
in an Executive Committee consisting of the Chairman, Vice- 
Chairman, and five additional members. 

3. The Regulations Governing the Form but not the Sub- 
stance of Specifications shall be printed annually in the Year- 
book for the guidance of the technical committees. 

4. The individual members of Committee E-5 shall be 
invited yearly to submit by letter suggestions for the modifica- 
tion or extension uf these Regulations. These suggestions shall 
be transmitted to the Executive Committee of Committee E-5, 
which is authorized to pursue one of the following courses: 


(a) To submit these suggestions to letter ballot of the 
Committee at large with favorable or unfavorable 
recommendations. 

(b) To call a meeting of the Committee for the consideration 
of these suggestions. 


5. On the recommendation of Committee E-5, the Execu- 
tive Committee of the Society has decided to hold Committee 
E-5 responsible for the general Regulations Governing Technical 
Committees (see 1911 Year-book, pages 323-325), with the 
understanding, (1) that proposed changes in these Regulations 
originating with Committee E-5 shall be subject to approval by 
the Executive Committee of the Society; and (2) that the 
Executive Committee of the Society shall make no changes in 
these Regulations without first referring the same to Committee 
E-5. 

6. With respect to the general Regulations referred to in 
Paragraph 5, the procedure defined in Paragraphs 3 and 4 shall 
be observed. 

7. The Secretary of the Society shall be given full authority 
in the enforcement of the Regulations Governing the Form but 
not the Substance of Specifications and shall be personally 
responsible for the results. 
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ON ‘THE FORM OF SPECIFICATIONS. _ 81 


In so far as practicable the regulations embodied in the 
Appendix’ to this report will be observed in connection with 
specifications to be presented at this annual meeting, and it is 
recommended that the Secretary of the Society be authorized to 
apply these regulations to any specifications after their adoption 
by letter ballot of the Society and before such specifications 
are printed in the 1912 Year-book. 


Respectfully submitted on behalf of the Committee, 


EDGAR MARBURG, 
Chairman. 


i The Regulations originally appended to this report appear on pages 105-113.—Eb. 
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CHARTER 


OF THE 
AMERICAN SOCIETY FOR TESTING MATERIALS. 
To the Honorable the Judges of the Court oj Common Pleas No. 2 


in and for the City and County oj Philadelphia: of March 
Term, 1902, No. 2056: 


In compliance with the requirements of an Act of the General 


Assembly of the Commonwealth of Pennsylvania, entitled “An 


Act to Provide for the Incorporation and Regulation of Certain 
Corporations,” approved the 29th day of April, A.D. one thousand 
~ eight hundred and seventy-four, and the supplements thereto, the 
undersigned, Henry M. Howe, Charles B. Dudley, Edgar Mar- 
burg, Robert W. Lesley, Mansfield Merriman, Albert Ladd Colby 
and William R. Webster, six of whom are citizens of Pennsylvania, 
having associated themselves together for the purposes hereinafter 
set forth, and desiring that they may be incorporated according to 
law, do hereby certify: 

1. The name of the proposed corporation is the “AMERICAN 
SOCIETY FOR TESTING MATERIALS.” 

2. The corporation is formed for the Promotion of Knowledge 
of the Materials of Engineering, and the Standardization of Speci- 
fications and the Methods of Testing. 

3. The business of the said corporation is to be transacted in 
Philadelphia. 

4. The said corporation is to exist perpetually. 

5. The names and residences of the incorporators are as 
follows: 


Henry M. Howe, 27 West Seventy-third Street, New York. 
B. Duptey, Altoona, Pa. 

EpcGAR MARBURG, 517 South Forty-first Street, Philadelphia. 

Rosert W. LESLEY, 22 South Fifteenth Street, Philadelphia. 

MANSFIELD MERRIMAN, South Bethlehem, Pa. 

ALBERT LADD Cosy, South Bethlehem, Pa. 

Witiiam R. Wesster, “The Bartram,” Thirty-third and 
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6. The management of the said corporation shall be vested 
in an Executive Committee, consisting of six (6) members, viz.: 
the Chairman, the Vice-Chairman, the Secretary, the Treasurer 
and two other members of the corporation, and such other officers 
as the corporation may from time to time appoint. 

. The corporation has no capital stock, and the members 
thereof shall be composed of the subscribers and their associates 
and of such persons as may from time to time be admitted by 
vote in such manner and upon such requirements as may be 
prescribed by the By-Laws. The corporation shall nevertheless 
have power to exclude, expel or suspend members for just or legal 
cause, and in such legal manner as may be ordained and directed 
by the By-Laws. 

8. The By-Laws of this corporation shall be admitted and 
taken to be its laws subordinate to the statute aforesaid; this 
Charter; Constitution and Laws of the Commonwealth of Penn- 
sylvania, and the Constitution of the United States; they shall 
be altered and amended as provided for by the By-Laws them- 
selves; and shall prescribe the powers and functions of the Execu- 
tive Committee herein mentioned and those to be hereafter elected, 
the times and places of meetings of the Committee and this cerpora- 
tion; the number of members who shall cons itute a quorum at 


the meetings of the corporation, and of the Committee; the qualifi- 
cations and manner of electing members; the manner of electing 
officers; and the powers and duties of such officers; and all other 
concerns and internal arrangements of the said corporation. 
Witness our hands and seals this twenty-first day of March, 


( Epcar Marsurs, 
| R. W. Lestey, 


4 Wa. R. WERSTER, 
MANSFIELD MERRIMAN, 
ALBERT LApp COLBy. 
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BY-LAWS 


ARTICLE I, 
MEMBERS. 

SEcTION 1. The Society shall consist of Junior Members, 
Members and Honorary Members. 

Sec. 2. A Member shall be a person not less than thirty 
years of age, corporation, firm, technical society, teaching faculty 

_ or library, proposed by two members and approved by the Execu- 
tive Committee. 

Sec. 3. A Junior Member shall be a person less than thirty 
years of age on the date of his admission, proposed by two mem- 

_ bers and approved by the Executive Committee. A Junior 
_ Member shall have the same rights and privileges as a Member, 
and his status shall be changed from that of Junior Member to 
Member at the beginning of the fiscal year next succeeding the 

_ date on which he attains the age of thirty years. 

Sec. 4. An Honorary Member shall be a person of widely 
recognized eminence in some part of the field which the Society 
aims to cover as defined in Paragraph 2 of the Charter. The 
number of Honorary Members shall not exceed ten. A nominee 
for honorary membership shall be proposed by at least ten mem- 
bers and shall be elected only by unanimous vote of the Execu- 
tive Committee. 

Sec. 5. Applications for membership and resignation from 
membership must be transmitted in writing to the Secretary. _ 


OFFICERS AND THEIR ELECTION. 


SECTION 1. The officers shall be a President, a First Vice- 
President, a Second Vice-President, and a Secretary-Treasurer. 
Sec. 2. These officers shall be elected by letter ballot at 

the Annual Meetings. The President shall hold office for one 
year. The two Vice-Presidents and the Secretary-Treasurer 

- shall hold office for two years. The term of office of the First 
Vice-President and of the Secretary-Treasurer shall expire in 
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the even years, and that of the Second Vice-President in the 
odd years. 

Sec. 3. The Executive Committee shall consist of these 
officers and eight members, four being elected by letter ballot 
at each Annual Meeting. Four members of the Executive 
Committee shall constitute a quorum. 

Sec. 4. The President, the two Vice-Presidents and the 
members of the Executive Committee shall be ineligible for re- 
election to the same office until at least one full term shall have 
elapsed after the end of their respective terms. 

Sec. 5. The officers and members of the Executive Com- 
mittee to hold office under these by-laws shall be as follows: 

To hold office for one year:—the President elected this year 
(1912), the Second Vice-President, to be appointed by the Exec- 
utive Committee, and the following members of the present 
Executive Committee: W. A. Bostwick, Robert W. Hunt, 
Richard Moldenke and William R. Webster. 

To hold office for two years:—the First Vice-President 
elected this year (1912), the Secretary-Treasurer elected this 
year (1912), the three members of the Executive Committee 
elected this year (1912), and a fourth member to be appointed 
by the Executive Committee. 

Sec. 6. The Secretary shall receive a salary to be fixed by 
the Executive Committee. 

Sec. 7. The officers and members of the Executive Com- 
mittee shall serve for the respective terms to which they shall 
have been elected, or until their successors shall have been duly 
elected. 

Sec. 8. The Executive Committee shall have the power to 
fill any vacancies occurring in their number by death, resignation 
or otherwise. 

Sec. 9. The election of officers and members of the Exec- 
utive Committee shall be by letter ballot. The Executive 
Committee, before each Annual Meeting, shall appoint a Nomi- 
nating Committee, whose duty it shall be to nominate a full list 
of officers. The list of nominations so made shall be submitted 
to the membership not more than eight (8) nor less than four (4) 
weeks before the coming Annual Meeting. 

Further nominations, signed by at least ten (10) members, 
may be submitted to the Secretary in writing at least four (4) 
weeks before the Annual Meeting, and such nominations shall 
also be submitted’to the membership on the official ballot. 
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By-Laws. 


ArtIcLe III. 


‘MEETINGS. 


SECTION 1. The Society shall meet annually. The time 
and place of each meeting shall be fixed by the Executive Com- 
mittee. 
SEc. 2. Special meetings may be called whenever the Exec- 
-utive Committee shall deem it necessary, or upon the request in 
_ writing to the President of twenty-five (25) members. 


PROCEDURE GOVERNING THE ADOPTION OF STANDARD 
SPECIFICATIONS. 


SECTION 1. A proposed standard specification must be 
presented at the Annual Meeting, at which it may be amended 
by majority vote of those voting. A two-thirds affirmative vote 
of those voting shall be required to refer the specification to 
— letter ballot of the Society. A two-thirds affirmative vote of 
those voting on letter ballot shall be required for the adoption 
the specification. 


ARTICLE V. 


DUES. 


SECTION 1. The fiscal year shall commence on the first 
of January. The annual dues shall be $10.00 for Members and 
$5.00 for Junior Members, payable in advance. Honorary 
Members shall not be subject to dues. 

Sec. 2. Members or Junior Members holding membership 
also in the International Association for Testing Materials shall 
pay annually, in advance, the additional sum of $2.00, the fiscal 
year of the International Association beginning on the first of 
January, which sum shall be transmitted by the Treasurer to 
the International Association. 

Sec. 3. Any Member or Junior Member may compound 
his dues at the beginning of any fiscal year by the purchase of 
a life membership, exempting him for life from annual dues, by 
the payment of the sum of one hundred and fifty dollars ($150); 
provided such membership is held by an individual. The cost 
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of life membership, or membership in perpetuity, to corpora- 
tions, firms, technical societies, teaching faculties or libraries 
shall be two hundred dollars ($200). 

Sec. 4. Any member of the Society whose dues shall 
remain unpaid for a period of three months from the beginning 
of the fiscal year shall receive a “Second Notice” from the 
Treasurer; if his dues shall remain unpaid for a period of five 
months from the beginning of the fiscal year, he shall forfeit the 
right to vote and to receive the publications of the Society. A 
month before the close of the fiscal year, he shall receive a final 
notice from the Treasurer that, if he neglects to pay his dues 
before the end of the fiscal year, his name may be stricken from 
the roll of membership by the Executive Committee. 

Sec. 5. Any person elected after six months of any fiscal 
year shall have expired, shall pay only one-half of the amount 
of dues for that fiscal year; but he shall not be entitled to a copy 
of the Proceedings of the previous Annual Meeting. 

Sec. 6. The resignation of a member whose dues for the 
current fiscal year are unpaid, shall be acceptable only if it be 
received within one month from the beginning of the fiscal year, 
unless an exception be authorized by special action of the Exec-— 
utive Committee. 


& 
AMENDMENTS. 
SecTION 1. Proposed amendments to these By-Laws, . 


signed by at last three members, must be presented in writing 
to the Executive Committee at least four weeks before the next 
Annual Meeting. In the notices for this meeting the proposed 
amendments shall be printed. At the Annual Meeting the 
proposed amendment may be discussed and amended and may 
be passed to letter ballot by a two-thirds vote of those present. 

If two-thirds of the votes obtained by letter ballot are in 
favor of the proposed amendment, it shall be adopted. 

Sec. 2. The Executive Committee is authorized to num- 
ber the Articles and Sections of the By-Laws to corrsepond with 


any changes that may be made. y= 
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GENERAL INFORMATION. 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


Historical—The International Association for Testing 
Materials had its origin in a conference of a small group of 
workers in experimental engineering held in Munich in 1882, at 
the instance chiefly of the late John Bauschinger. Meetings on 
a larger scale were subsequently held in Dresden (1884), Berlin 
(1886), Munich (1888), Vienna (1893), and Zurich (1895). At 

the Zurich Congress the International Association for Testing 
Materials was formally organized, the Second Congress was 
held at Stockholm in 1897, the Third Congress met at Budapest 
in 1901, the Fourth Congress met at Brussels in 1906, and the 
Fifth. Congress met at Copenhagen in 1909. The Sixth Con- 
gress will be held in New York, September 2-7, 1912. 
Membership.—The membership in May, 1912, was distri- 
_ buted as follows: 


United States'..... | 87 Luxembourg .... 11 
Russia (Finland, 62 | 3 

195 | Australia......... 39 1 
Great Britain..... 138 | Portugal. 1 
Switzerland....... OF | 11 
Total (representing 30 


Objects —The objects of the Association, as set forth in its 
by-laws’, are: ‘The development and unification of standard 
methods of testing; the examination of the technically impor- 
tant properties of materials of construction and other materials 
of practical value, and also the perfecting of apparatus used for 
_ this purpose.”” The important subject of specifications has, 
however, also been included more recently within the scope of 
the Association’s activity. 


{The American membership is now (August, 1912) 604. 
2 These by-laws are given in full on pages 536-539. 
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GENERAL INFORMATION. a 


Administration.—The affairs of the Association are admin- 
istered by a Council, consisting of the President and one repre- 
sentative (member of Council) from each country having a 
membership of twenty or more. 

Methods.—The original plan was to conduct investigations 
almost exclusively through the agencies of international com- 
mittees. These committees proved unwieldy, however, by 
reason of their large membership, with the added difficulties 
arising from geographical separation and differences of language. 
In pursuance of resolutions at the Budapest Congress (1901) 
the Council has discharged some of these committees, re-assign- 
ing the problems in part to individual referees. In the case 
of questions of direct international concern, the original inter- 
national committees are continued. At the International 
Congresses the reports of these committees as well as individual 
contributions by members are presented and discussed. 

Publications.-Yhe publications of the International: Asso- 
ciation consist of Proceedings, issued in pamphlet form at irreg- 
ular intervals during the year, of which the first number was 
published in May, 1908, and the last to date, No.13, Vol. II, in 
August, 1912. These Proceedings are printed in German, English 
and French, and contain the papers and committee reports pre- 
sented at the International Congresses, the minutes of the Coun- 
cil, official communications, membership lists, personnel of tech- 
nical committees, etc. Separate pamphlets of the Proceedings 
in English may be obtained, at prices ranging from 25 to 75 cents 
a copy, from the Secretary of the American Society. The price 
of Vol. I complete, consisting of Nos. 1-15 inclusive, is $5.00.! y 


ORGANIZATION OF THE AMERICAN MEMBERS OF THE INTER- 
NATIONAL ASSOCIATION. 


Historical.—With a view of bringing the members of like 
nationality into closer relations among themselves, and in order 
to simplify the management and render the work of the Interna- 
tional Association more effective, it was decided at the Stockholm 


1The papers presented at the Brussels Congress, 1906, may be obtained from the Soemshey 
of the American Society at the following prices: 


Non-Official Papers, per set.................. 2.50 
Separate copies of above papers, 10-20 cents. - 
A list of these official and non-official papers may be had sas icine the waestery 
of the American Society. ve 


= 
92 
Py 
= 
7) 
4 
4 
| 
& 
° 
aa 
“a 
=, 
4 
» 
7 
“7 4 
< 
‘ 
¢ 
uf 
<4 
. 
& 
i 


Congress (1897) to encourage the consolidation of the member- — 
ship in the various countries into separate national organizations. 
In pursuance of this action the American members met in Phil- 
adelphia on June 16, 1898, and organized under the name of 
the ‘American Section of the International Association for 
Testing Materials.” 

In March, 1902, the Executive Committee of the American ° 
Section applied for a Charter under the laws of the State of Penn- 
sylvania for purposes of incorporation under the proposed new 
name of the ‘American Society for Testing Materials.”” This 
Charter was duly granted, and at the Fifth Annual Meeting 
held at Atlantic City, N. J., it was unanimously adopted on _ 
June 12, 1902. 

At the Eighth Annual Meeting (1905), the by-laws were 
amended with a view of leaving membership i in the International 
Association to the individual option of the members of the Amer- 
ican Society. This amendment was adopted by letter ballot of 
the Society. 

Objects.—The objects of the Society are essentially identical 
with those of the International Association, with which it stands 
in direct organic relation, both through its membership in the 
same as a body, and through the individual membership on the 
part of many of its members. 

As stated in the Charter: ‘The corporation is formed for 
the promotion of knowledge of the materials of engineering, 
and the standardization of specifications and the methods of 
testing.”’ 

The standardization of specifications is considered one of 
the most important functions of the Society. The method of 
procedure is to submit proposed standard specifications pre- 
pared by the various committees for general discussion at the 
annual meetings of the Society. The specifications in their 
original or amended form may then be referred, by two-thirds 
vote of those voting, to letter ballot of the Society subject to 
adoption as Standard Specifications by two-thirds vote of those 
voting. A list of the Standard Specifications thus far adopted 
by the Society is given on pages 96-103. 

Representation on the International Council.--The American 
members are entitled to one representative on the International 
Council. By the By-Laws of the Association (1909): “Every 
country represented in the Association by at least twenty 
members has the right to elect one member as member of the 
Council.” 
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Meetings.—The Society meets annually at a time and place — 
fixed by the Executive Committee. Special meetings may also 
be called in accordance with the provisions of the by-laws. 

Membership.—The number of American members at the 
time of the organization meeting in 1898 was 70. The member- 
ship reported at the successive annual meetings was as follows: 
(1899) 128, (1900) 160, (1901) 168, (1902) 175, (1903) 349, (1904) 
485, (1905) 677, (1906) 835, (1907) 925, (1908) 1,015, (1909) 
1,160, (1910) 1,280, (1911) 1,382, (1912) 1,430. 

Methods.—The operations of the Society are conducted in 
part under the auspices of the International Association, but 
for the most part independently. 

The number of American representatives on international 
committees is fixed by the International Council. These Amer- 
ican sub-committees are authorized, however, to increase their 
number, at pleasure, subject always to the approval of the 
Executive Committee of the American Society. The sense of 
these enlarged sub-committees on all questions is determined 
by majority vote; but on the international committees the 
representation and the number of votes allowed remain as orig- 
inally fixed by the International Council. 

The American Society appoints other committees at its 
discretion entirely independently of the International Associa- 
tion. On committees concerned with subjects involving com- 
mercial interests, the policy is to accord equal numerical repre- 
sentation to engineers or scientists, and to manufacturers, the 
former being allowed to predominate numerically with the 
consent of the latter. 

Many of these committees have rendered a useful service 
in the origination of proposed standard specifications for mate- 
rials and for methods of testing. Such proposed specifications 
on approval by majority vote of the committees concerned are 
submitted to the Society at its annual meetings, when the 
specifications may be discussed, amended, and referred to letter 
ballot of the Society by two-thirds vote of those voting. The 
final adoption of the specifications by letter ballot is contingent 
on an affirmative two-thirds vote of those voting. 

The personnel of the Technical Committees of the Ameri- 
can Society is indicated on pages 511-530. 

Publications—The publications of the Society appeared 
originally at irregular intervals in the form of bulletins. Twenty- 
eight bulletins, containing a total of 226 pages, were thus issued. 
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Since 1902 the Proceedings have appeared in the form of annual 
volumes. In passing to this new plan of publication the twenty- 
eight{ibulletins previously issued were counted collectively as 
Volume I. The Table of Contents of the Proceedings issued by 
the Society, with price list, is given on pages 567-588. . 
In 1910, the Society began the publication of a Year-book 
containing all the standard specifications in their latest revised 
form, besides the by-laws, list of members, committees, and 
other information concerning the Society. Each standard 
specification is also published in separate form. ‘The price list 
for the Year-book and for the separate specifications is given 


on page 103. 9 = 
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LIST OF STANDARD SPECIFICATIONS 


ADOPTED BY THE 


AMERICAN SOCIETY FOR TESTING MATERIALS. 


These standard specifications are all copyrighted in the name 
of the American Society for Testing Materials. Permission to 
reprint any of these specifications can be obtained only from the 
Executive Committee on application to the Secretary. 


A. FERROUS METALS. 


1. Standard Specifications for Bessemer Steel Rails.’ 
Proposed May, 1900 (Vol. I, pp. 101-105). 
Adopted in amended form August 10, 1901 (Vol. I, p. 253). 
First revision adopted September 1, 1907 (Vol. VII, pp. 44-47). | 
Second revision adopted August 15, 1908 (Vol. VIII, pp. 44-47). 
Third revision adopted August 16, 1909 (Vol. IX, pp. 62-63). 


2. Standard Specifications for Open-hearth Steel Rails. _ q 
Proposed June, 1909. 
Adopted August 16, 1909 (Vol. IX, pp. 66-69). 


3. Standard Specifications for Open-hearth Girder and High 
Tee Rails. 


Proposed March, 1912. 
Adopted June 1, 1912 (Vol. XII, pp. 122-126). Sonne 
4. Standard Specifications for Steel Splice Bars. . 
Proposed May, 1900 (Vol. I, pp. 107-109). 
Adopted in amended form August 10, 1901 (Vol. I, p. 253). | 


First revision adopted August 16, 1909 (Vol. [X, pp. 56-57). 
Second revision adopted June 1, 1912 (Vol. XII, pp. 127-128). 


5. Standard Specifications for Structural Steel for Bridges.? — 


Proposed May, 1900 (Vol. I, pp. 81-86). 

Adopted in amended form August 10, 1901 (Vol. I, p. 250). 
First revision adopted September 1, 1905 (Vol. V, pp. 48-52). 
Second revision adopted August 16, 1909 (Vol. LX, pp. 37-41). 


1 These specifications were designated ‘‘Standard Specifications for Steel Rails,”’ till 
the adoption, August 16, 1909, of separate “‘Standard Specifications for Open-hearth Steel 
Rails.” 

2 These specifications, when first adopted in 1901, were combined with the Specifications 
for S.ructural Steel for Ships under the title ‘‘Standard Specifications for Structural Steel for 
Bridges and Ships.”” In 1905, these latter specifications were made to apply to ship material 
only, by striking out the words “* Bridges and"’ from the title, and revised ‘Standard Specifica- 
tions for Structural Steel for Bridges” were adopted. a 3 
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List OF STANDARD SPECIFICATIONS. 


6. Standard Specifications for Structural Nickel Steel. 


Proposed March, 1912. 
Adopted June 1, 1912 (Vol. XII, pp. 135-140). 


97 


7. Standard Specifications for Structural Steel for Buildings. 


Proposed May, 1900 (Vol. I, pp. 87-92). 
_ Adopted in amended form August 10, 1901 (Vol. I, p. 250). 
_ First revision adopted August 16, 1909 (Vol. IX, pp. 47-50). 


8. Standard Specifications for Structural Steel for Ships.' 


Adopted in amended form August 10, 1901 (Vol. I, p. 250). 


} Proposed May, 1900 (Vol. I, pp. 81-86). 
First revision adopted August 16, 1909 (Vol. IX, pp. 42-46). 


9. Standard Specifications for Boiler and Firebox Steel.? 
Proposed March, 1912. 
Adopted June 1, 1912 (Vol. XII, pp. 152-156). 
10. Standard Specifications for Boiler Rivet Steel.? 
Proposed March, 1912. 
Adopted June 1, 1912 (Vol. XII, pp. 157-160). 
11. Standard Specifications for Steel Reinforcing Bars, 
Proposed June, 1911. 
_ Adopted August 21, 1911 (Vol. XI, pp. 66-68). 
First revision adopted June 1, 1912 (Vol. XII, pp. 161-164). 
12. Standard Specifications for Steel Axles. 


Proposed May, 1900 (Vol. I, pp. 111-114). 
4 Adopted in amended form August 10, 1901 (Vol. I, p. 254). 
First revision adopted September 1, 1905 (Vol. V, pp. 56-58). 


13. Standard Specifications for Heat-treated Carbon-steel Axles, _ 
Shafts, and Similar Objects. 
Proposed June, 1911. 

Adopted August 21, 1911 (Vol. XI, pp. 63-65). : 
First revision adopted June 1, 1912 (Vol. XII, pp. 169-173). | 

14. Standard Specifications for Forged and Rolled, Forged, or 
Rolled Solid Carbon-steel Wheels for Engine-truck, 

Tender, and Passenger Service. 


- Proposed June, 1911 (Vol. XI, pp. 55-58). a 
Adopted in amended form June 1, 1912 (Vol. XII, p. 174- 178). 


1 See Standard Specifications for Structural Steel for Bridges. 
2 These specifications supersede the standard specifications for Open-hearth Boiler 
Plate and Rivet Steel, which were proposed in May, 1900, adopted in amended form 
August 10, 1901, and revised August 16, 1909 (Vol. IX, pp. 51-55). 
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98 List OF STANDARD SPECIFICATIONS. 


15. Standard Specifications for Forged and Rolled, Forged, or 
Rolled Solid Carbon-steel Wheels for Freight-ca -car 


Service. 
Proposed June, 1911 (Vol. XI, pp. 59-62). 
Adopted in amended form June 1, 1912 (Vol. XII, pp. 179-183), 


16. Standard Specifications for Steel Tires. 


Proposed May, 1900. 
' Adopted August 10, 1901 (Vol. I, pp. 115-118). 
First revision adopted August 16, 1909 (Vol. IX, pp. 58-61). 
. 17. Standard Specifications for Steel Forgings. 
cee May, 1900 (Vol. I, pp. 119-123). 
zi _ Adopted in amended form August 10, 1901 (Vol. I, p. 254). 


‘First revision adopted September 1, 1905 (Vol. V, pp. 59-62). 


18. Standard Specifications for Steel Castings. 


Proposed May, 1900. 

Adopted August 10, 1901 (Vol. I. pp. 125-128). 

First revision adopted September 1, 1905 (Vol. V, pp. 53-55.) 
Second revision adopted June 1, 1912 (Vol. XII, pp. 192-195). 


19. Standard Specifications for Automobile Carbon and Alloy 
Steels. 


Proposed March, 1912. 
Adopted June 1, 1912 (Vol. XII, pp. 196-203). 


20. Recommended Practice for Annealing Miscellaneous Rolled 
and Forged Carbon-steel Objects. 
Proposed June, 1911. 
‘ Adopted August 21, 1911 (Vol. X1, pp. 86-91). 
. Standard Magnetic Tests of Iron and Steel. 


Proposed June, 1911. 
Adopted August 21, 1911 (Vol. XI, pp. 110-114). 
_ First revision adopted June 1, 1912 (Vol. XII, pp. 210-214). 


22. Standard Specifications for Engine-bolt Iron.! 
Proposed March, 1912. 
Adopted June 1, 1912 (Vol. XII, pp. 215-217). 
. Standard Specifications for Refined Wrought-iron Bars.' 


Proposed March, 1912. 
Adopted June 1, 1912 (Vol. XII, pp. 218-221). 


Nettles ssnatiien: ions supersede the standard specifications for Wrought Iron, which 
Were proposed in May, 1900, and adopted in amended form August 10, 1901 oe I, pp. 
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24. Standard Specifications for Foundry Pig Iron. 


Proposed June, 1904 (Vol. IV, p. 44). 
Adopted in amended form November 15, 1904 (Vol. IV, pp. 103- — 


104) 
4 First revision adopted August 16, 1909 (Vol. IX, pp. 111-112). ' 


25. Standard Specifications for Cast-iron Pipe and Special 
Castings. 


Proposed June, 1904. 
Adopted November 15, 1904 (Vol. IV, pp. 57-66.) 


26. Standard Specifications for Locomotive Cylinders. 
7 Proposed June, 1904 (Vol. IV, pp. 69-70). 
Adopted in amended form November 15, 1904 (Vol. IV, p. 69). 
Revised specifications proposed June, 1911 (Vol. XI, pp. 83-84). 
27. Standard Specifications for Cast-iron Car Wheels. 
Proposed June, 1904 (Vol. IV, pp. 74-79). 
Adopted in amended form September 1, 1905 (Vol. V, pp. 65-70). 
28. Standard Specifications for Gray-iron Castings. 
Proposed June, 1904.(Vol. IV, pp. 97-100). 
Adopted in amended form September 1, 1905 (Vol. V, pp. 71-74). 
29. Standard Specifications for Malleable Castings. 
Proposed June, 1904 (Vol. IV, pp. 95-96). 
Adopted in amended form November 15, 1904 (Vol. IV, p. 96). — 
30. Standard Specifications for Annealed Steel Forgings. : 
Proposed March, 1912. 
Adopted June 1, 1912 (Vol. XII, pp. 250-253). 
31. Standard Specifications for Steel Univ 
Plates, and Bars. — 


Adopted June 1, 1912 (Vol. XII, pp. 254-257). 


32. Standard Specifications for Lap-welded and Seamless Stee] 
Boiler Tubes and Safe Ends, 23 in. Diameter and under 
Proposed March, 1912. 7 
Adopted June 1, 1912 (Vol. XII, pp. 258-260). _ 
33. Standard Specifications for Staybolt Iron.! 
Proposed June, 1907 (Vol. VII, pp. 157-158). cs 
4-95) 


Adopted in amended form September 1, 1910 (Vol. X, pp. 94-95 
First revision adopted June 1, 1912 (Vol. XII, pp. 261-263). 
'These specifications supersede the standard specifications for Wrought Iron, which 


were proposed in May, 1909, and adopted in amended form August 10, 1901 (Vol. I. pp. 
231-235). 
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34. Standard Specifications for Lap-welded Iron Boiler Tubes. 
ie Proposed March, 1912. 


: Adopted June 1, 1912 (Vol. XII, pp. 264-266). 3 


B. NON-FERROUS METALS. 


35. Standard Specifications for Hard-drawn Copper Wire. 
Proposed June, 1909. _ 
Adopted August 16, 1909 (Vol. IX, pp. 311-318). 
First revision adopted August 21, 1911 (Vol. XI, pp. 132- 138). 


36. Standard Specifications for Medium Hard-drawn Copper 
Wire. 

Proposed March, 1912. 

Adopted June 1, 1912 (Vol. XII, pp. 277-285). 


37. Standard Specifications for Soft or Annealed Copper Wire. 


Proposed March, 1912. 
Adopted June 1, 1912 (Vol. XII, pp. 286-291). 


38. Standard Specifications for Copper-wire Bars, Coes, Slabs, 
Billets, Ingots, and Ingot Bars. 
Proposed June, 1911. 


Adopted August 21, 1911 (Vol. XI, pp. 143-145). a : 
39. Standard Specifications for Spelter. 


Proposed June, 1911. 
Adopted August 21, 1911 (Vol. XI, pp. 146-149), 


40. Standard Specifications for Manganese-bronze Ingots 


Proposed June, 1911. 
Adopted August 21, 1911 (Vol. XI, pp. 150-151). 


C. CEMENT, LIME, AND CLAY PRODUCTS. 


41. Standard Specifications for Cement. oe 
Proposed June, 1904. 


Adopted November 15, 1904 (Vol. IV, pp. 105- 119). 
First revision adopted August 15, 1908 (Vol. VIII, pp. 149-164). 
Second revision adopted August 16, 1909 (Vol. IX, pp. 116-130). 


42. Standard Test for Fireproof Floor Construction. 


Proposed June, 1906 (Vol. VI, pp. 126-128). a 
Adopted September 1, 1907 (Vol. VII, pp. 179-180). Oo 
a - First revision adopted August 15, 1908 (Vol. VIII, pp. 210-212). 
ae 
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. Standard Test for Fireproof Partition Construction. 


Proposed June, 1908 (Vol. VIII, pp. 207-209). ; 
Adopted August 16, 1909 (Vol. IX, pp. 281-282). - 


D. MISCELLANEOUS MATERIALS. 
. Standard Abrasion Test for Road Material. _ : 


Proposed June, 1904 (Vol. IV, pp. 193-194). 
Adopted August 15, 1908 (Vol. VIII, pp. 197-198). 


. Standard Toughness Test for Macadam Rock. 


Proposed June, 1905 (Vol. V, pp. 102-103). 
Adopted August 15, 1908 (Vol. VIII, pp. 199-200). 


. Provisional Method for the Determination of Soluble Bitu- | 
men. 


Proposea June, 1911. 
Adopted August 21, 1911 (Vol. XI, pp. 245-246). 


. Provisional Method for the Determination of the Penetra- 


Proposed June, 1911. 


Adopted August 21, 1911 (Vol. XI, p. 247). 
8. Provisional Method for the Determination of the Loss on 


Heating of Oil and Asphaltic Compounds. - 


Proposed June, 1911. 
Adopted August 21, 1911 (Vol. XI; p. 248). 


. Provisional Method of Sizing and Separating the Aggregate 
in Asphalt Paving Mixtures. 


Proposed June, 1911. 
Adopted August 21, 1911 (Vol. XI, p. 249). 


. Standard Classification of Structural Timber.' 
I. Definition of Structural Timber. 
II. Standard Defects. 
III. Standard Names for Structural Timber. 


Proposed June, 1906 (Vol. VI, pp. 129-133). 
Adopted in amended form September 1, 1907 (Voi. VII, pp. 187- 
192). 


' These specifications originally included ‘Standard Specifications for Bridge and Trestle 
Timbers,” and were designated ‘Standard Specifications for Structural Timber” till the 
adoption, September 1, 1910, of separate “‘Standard Specifications for Yellow-pine Bridge 
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51. Standard Specifications for Yellow-pine Bridge and Trestle 
Timbers. 
Proposed June, 1909 (Vol. IX, pp. 283-286). 


a Adopted September 1, 1910 (Vol. X, pp. 159-161). 


E. MISCELLANEOUS SUBJECTS. 


52. Standard Methods of Testing. 
I. Methods for Tensile Tests of Metals. 
II. Methods for Compressive Tests of Metals. 


I and II: Proposed June, 1909 (Vol. IX, pp. 263-270). 
Adopted September 1, 1910. 


Proposed June, 1911. 
Adopted August 21, 1911 (Vol. XI, pp. 259-261). 
IV. Methods for Metallographic Tests of Metals. 


Proposed June, 1909 (Vol. IX, pp. 270-272). 
Adopted September 1, 1910. 


. Standard Definitions of Terms Applicable to Materials 


Relating to Roads and Pavements. 
Propose1 March, 1912. 
Adopted August 5, 1912 (Vol. XII, p. 362). 
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PRICE LIST OF STANDARD SPECIFICATIONS. 


The prices of the above Standard Specifications are as ; 


follows: : 
For lots of 20 cents each. 


~ 


Since the numeric designation of the Standard Specifications 
is subject to change from year to year, specifications should be 
ordered by title and not by number. 

Members of the Society may obtain extra copies of the 
Standard Specifications at the following prices: = 


Lots above 100, as per price list above. 


The price of the Year-book in cloth binding containing all 
the Standard Specifications in their latest revised form is $5.00. 
Members of the Society may obtain extra copies of the Year- 
book at the special price of $3.00. Libraries, publishers and 
book-dealers are allowed a discount of 20 per cent. 
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EXTRACT RELATING TO SPECIFICATIONS 


FROM 


REGULATIONS GOVERNING TECHNICAL COMMITTEES. | 


Proposed new and standard specifications or the proposed 
a.nendment of existing specifications must originate in the par- 
ticular committee within whose province such specifications 
properly belong. No action affecting specifications shall be taken 
by any technical committee except at meetings called for that 
purpose. Action at such meetings shall be subject to majority 
vote of those voting, and subsequently to majority vote of those 
voting on letter ballot of the entire committee. Dissenting mem- 
bers shall have the right to present minority reports, individually 
or jointly, at the annual meeting of the Society at which the majority 
report is presented. 

Any recommendations affecting specifications presented by 
the appropriate committees at the annual meetings of the Society 
may be amended by a majority vote of those voting, and the final 
adoption of new or amended specifications shall be subject to the 
following procedure: 


_ 1. Approval at an annual meeting by two-thirds vote of 


those voting. 
2. Approval by letter ballot of the Society by two-thirds vote 
of those voting. 
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RE GULA TIONS GOVERNING THE FORM BUT NOT : 
THE SUBSTANCE OF SPECIFICATIONS, STANDARD 


METHODS OF TESTS, ETC. 


1. These Regulations shall not be retroactive with respect 
to existing specifications, although they may be applied to such 
specifications on the recommendation of, or with the consent of, 
the technical committee concerned. 

2. These Regulations have been adopted with the under- 
standing (1) that the technical committees shall make an earnest 
effort to comply with these Regulations; (2) that departures 
from these Regulations shall not be made by the technical 
committees except on what they believe to be strong grounds; 
(3) that the judgment of the technical committees concerning 
such departures shall, in general, be regarded as conclusive; 
but that in case of disagreement on matters which the Execu- 
tive Committee of Committee E-5 may regard as of sufficient 
importance, it shall have the right to appeal to the Executive 
Committee of the Society, whose decisions in all such matters 
shall be final. 

3. These Regulations shall be subject to annual review and 
revision by Committee E-5. 


~ (A) ARRANGEMENT, LETTERING AND NUMBERING. 


_4, The material in each specification shall be grouped under 


_ sub-titles, numbered consecutively by Roman numerals. The 


principal divisions under a sub-title shall be designated by 
upper-case Roman letters, in parentheses: (A), (B), (C), etc. 

5. The sections in each specification shall be numbered 
continuously by Arabic numerals. Sub-divisions under a single 
section shall be distinguished by lower-case italics, in parentheses: 
(a), (0), (c), etc. This side-lettering shall not run continuously 
throughout a given specification, but shall begin with (a) in each 
section. 
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106 REGULATIONS GOVERNING THE Form OF SPECIFICATIONS. 


6. The general arrangement of standard specifications shall 


be as follows: 


Matter of an introductory or general nature (see Section 7, below). 


| 
I. Sus-TITLe. 


os Principal divisions under a sub-title. 

. Sections (numbers to run consecutively throughout the specification). © 
a Sub-divisions of a section (letters to run consecutively throughout — 
a section only). 


(B) FORM AND SEQUENCE OF SUB-TITLES. 


.: Directly after the title of the specification insert sections 
of an introductory, descriptive or general character, for example, 
‘matter descriptive of the products the specifications are designed — 
‘to cover. No sub-title shall be used for such matter. Such 
‘terms as“ introductory,” “general,” etc., are lacking in definite — 
meaning, and may in some cases be wholly inappropriate. 

8. The matter following these opening sections (if any) | 
‘shall be grouped in general under the following sub-titles in — 
the sequence indicated. 


I. MANUFACTURE, 
II. CHEMICAL PROPERTIES AND TESTS. 
III, PHYSICAL PROPERTIES AND TESTS. 


(A) Mechanical. 
(B) Electrical. 

(C) Magnetic. 
(D) Thermal. 


(E) Other properties and tests under appropri- 
ately descriptive headings. 


Under II and III the method of sampling and the standard 
specimens shall be defined. 


IV. STANDARD SIZES, DIMENSIONS, WEIGHTS, GAGES, ETC. 


9. This sub-title is to be used in a form appropriate to the 
matter to which it refers and shall be followed mene ed 
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appropriate sections covering “permissible variations.” If the 
matter under ‘permissible variations” is lengthy and contains 
numerous sections, as for example, in the Standard Specifica- 
tions for Structural Steel for Bridges, an appropriate special 
sub-title shall be used. Such a sub-title shall also be used in 
case the specification contains no matter under Sub-Title IV. _ 


V. WORKMANSHIP AND FINISH. 


VI. PACKING, MARKING AND SHIPPING. 


10. If the sections under Sub-Title VI are limited in a given 
_ specification to only one or two of the above three items, the sub- 
title shall be abridged accordingly. 


VII. INSPECTION AND REJECTION. oe 


11. The term “inspection” shall be interpreted here in 
the restricted sense of surface or outward inspection of the 
finished product. 


VII. DEFINITION OF TERMS. 


; 12. If a specification contains numerous terms that admit 
of ambiguity, they shall be defined under this sub-title. If, 
on the other hand, a specification contains only a few such 
terms, they shall preferably be defined where they are first used. 
_ The definition of the same term in different specifications shall, 
if possible, be identical. 


IX. SPECIAL SUB-TITLES. 


13. Sections that cannot appropriately be placed under any 
of the above sub-titles shall be grouped under special sub-titles, 
inserted in their most logical position. Such special sub-titles 
shall be indicative of the contents of the sections to which they 
pertain. The use of such sub-titles as ‘‘General,” “ Miscella- 
neous,” etc., shall be avoided. 
14. In so far as the above standard sub-titles are used, the 
sequence in which they are given above shall, if possible, be 
adhered to. 
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(C) MARGINAL HEADINGS. 

15. Every numbered section shall have a marginal heading 
in bold-face type, briefly indicative of its content. 

16. The sequence of matter under a given sub-title shall be 
left to the judgment of the committee concerned. In so far 
as possible, the same sequence of marginal headings shall be 
observed in different specifications prepared by a given commit- 
tee. The requirements for specifications prepared by different 
committees vary so widely, that it is not considered practicable 
to extend this provision to the work of different committees. 
. The Secretary of the Society shall endeavor; however, to secure 
such uniformity between specifications prepared by different 
committees. 


(D) SPECIFIED VALUES. 

17. “Desired values” rather than “permissible limits” 
shall be given, followed by a statement with respect to ‘“‘per- 
missible variations.” The term “permissible variations” shall 
be used in general, rather than the term “tolerance,” except in 
connection with subjects in which the latter term is in better 
accord with recognized trade usage. 

18. In so far as practicable, specified values shall be expressed 
in tabular form. 


(E) UNITS OF MEASUREMENT. 


19. Units of measurement shall be expressed in both the 
English and Metric systems, if, in the judgment of the committee 
concerned, it is desirable to do so. Temperatures shall be ex- 
pressed in Centigrade values, and also in Fahrenheit values, 
if, in the judgment of the committee concerned, it is desirable 
do so. 


(F) TYPOGRAPHY, STANDARD TERMS, ABBREVIATIONS, 
SPELLING, ETC.' 
20. Committee E-5 shall have final authority in all matters 
pertaining to typography, standard terms and forms of expression, 
abbreviations, spelling, etc. 


1 This matter has been adapted in large part from the Style Sheet of the American Society 
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ABBREVIATIONS. 


When abbreviations are used, they shall conform to the — 


(a) Units of Length. (b) Units of Area. 


cm. Are (= 100 sq. m.)........ 
Kilometer..... . km 
yd. 
(c) Units of Volume (d) 
ml, 
vol. 
f (e) Units of Time. (f) Electrical and Magnetic Terms. — = 
day Electric horse power...... e. h. p 
a.m. Electromotive force...... e.m.f. 
hr. Magnetomotive force..... m. m. 
week 
(g) Units of Power. (h) Units of Heat. 19? 
Brake horse power......... b. h. p British thermal unit ..... B. t. u. 
Horse power............. h. p conde aces cal 
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ABBREVIATIONS (Continued). 
(1) Miscellaneous Terms. 
Birmingham wire gage... B. w. g. Number 
Browne & Sharpe (gage). B. & S. 
Chemically pure 
Degree (angular measure) deg. 
Diameter diameter 
‘Figure 


Per centum per cent 
Revolutions per minute. . r. p. m. 
Specific gravity 

Unites States (gage) 


Gael Words.—The abbreviations for compound | 
words, when used, shall be formed by connecting the abbrevia- : 
tions of the separate words by a hyphen, omitting the period 
preceding the hyphen. Thus, ft-lb., watt-hr., kw-hr., m-kg.,”” 
ete. 

(k) Symbols.—Avoid the use of symbols. Do not use (’) © 
or (”), in either text or tables; their use is permissible in illus- 
trations. The symbol (%) shall not be used in the text, but © 
‘may be used in tables when lack of space demands it. 

(1) The word “percentage”’ shall be used when not follow- 
ing a number. Thus, “the percentage of carbon shall be;” 
“the per cent of carbon shall be.” But, 
carbon.” 


not, 
“0.35 per cent of 


(m) The above terms, when used in an abstract or descrip- 
tive sense, shall not be abbreviated. 


For example, use “the 
-magnetomolive force is applied;” not, m.m.f. is applied.” 
(n) All abbreviations shall be used in the singular. Thus 
“two inches” shall be abbreviated ‘‘2 in.;’’ not “2 ins.” 
(o) In expressing dimensions, use the following form: ‘2 
by 4 in., in section; not “2 x 4 in. in section.” 
(p) After numerals, use the following abbreviations: 62° F., 
Sad C. In a table heading, use “Temperature, deg. F.,’ 
(q) “When “tensile strength”’ is abbreviated, use “tens. str.”’ 
(r) In text, do not abbreviate “‘namely”’ and “that is.” 


22. NUMERALS. 


(a) Spell out all numbers from one to twelve, with the fol- 
lowing 


. Use numerals wen the quantity is = or wholly 


as, 1.15, 13, 3 
to 
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2. Use numerals when followed by an expression having 
a standard abbreviation: as, 1 in., 6 lb., etc.; except where 
the statement is vague in nature, in which case neither 
numerals nor abbreviations shall be used: as, “about six 
pounds,” etc. 

3. If for any reason the standard abbreviation of the 
expression following the number is not used, or if the 
expression does not admit of abbreviation (as ohm, ton, 
etc.) the use of numerals shall be optional, unless covered 
in the following paragraphs. 

4. In contrasted statements, if some numbers must be 
numerals, use numerals for all: as, ‘2 miles and 16 miles.” 

5. In a series of connected numerical! statements im- 
plying precision, use numerals: as, “2 years, 5 months, 
3 days.” The use of numerals (especially the ‘1”) is 
not recommended for numbers occurring in precise state- 
ments similar to the following: ‘By connecting the two 
test coils;” ‘shall consist of two equal and uniformly wound 
solenoids,” etc. 

6. Use numerals after abbreviations: as, Vol. 6, Fig. 2, 
etc. 


(6) Use numerals for all numbers exceeding twelve, with 
following exceptions: 
1. Never begin a sentence with a numeral. 
2. Round numbers used in an indefinite sense shall be 
spelled out: as, “‘A hundred feet or so,” etc. 
3. Numbers shall be spelled out when used in the fol- 
lowing manner: /en 2-in. rods,” etc. 


(c) In expressing percentages, precise figures, etc., use 
decimals: as, ‘4.5 per cent;” not ‘43 per cent.” 

(d) In decimal numbers having no units, a cipher shall be 

_ placed before the decimal point:. as, ‘0.65 in.;’’ not ‘.65 in.” 

(e) Omit unnecessary ciphers in sums of money: as, “$3;” 
not “$3.00.” 

(f) In pointing off numbers of more than four figures, use 
commas in the text (1,234,567) and spaces in tabular matter 
(1 234 567). Numbers of four figures shall not be pointed off in 

_ the text (1234), but shall be in tabular work (1 234). 
ms. (g) Use January 25, not January 25th. | 
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23. SPELLING AND PUNCTUATION. 


(a) Simple Words.—The following spelling shall be used: 


center mold 
fiber *. program 
gage reinforced 


(b) Compound Words.—The following spelling shall be used: | 
Spell with hyphen. Spell without hyphen. 


cold-rolled } when used as verbs cast iron 
rough-forged ) or adjectives cooperate 
cross-head engine bolt 
cross-section eye bar 
one-half > firebox 
te-anneal fireproof 

re-rolled reheat 

sinkhead 


: wrought iron 


(c) Compound adjectives shall be hyphenated; as ‘“2-in. _ 
-gage,”’ “cast-iron cylinder,” etc. Such expressions as the fol- 
lowing shall be written without the hyphen after the first 
numeral: “ 2- and 4-in. specimens.”’ 
(d) Do not hyphenate such expressions as “newly puddled _ 
; iron,” where the adverb is a regular modifier of the adjective. 
(e) The word per cent shall be spelled without a period. 


24. CAPITALS. 


(a) In titles in which the upper-case letters are used only 
for initial letters, use lower-case initial letters for the second 


in compound words: as, “Cold-rolled Axles,” not “Cold- 


Rolled Axles”’; except when the first word is a prefix, in which 
case use upper-case initial letters for the second word also: as, 
~“Sub-Title,”’ “Vice-President,” etc. 
(b) Use capital initial “‘B”’ for Bessemer; ‘P” for Portland. 
(c) Use initial capitals in reference to volumes, figures, 
plates, etc.: as, Vol. 6, Fig. 2, Plate VI. 
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25. STANDARD TERMS AND FORMS OF EXPRESSION. 
(a) Use “Section” instead of “Paragraph” in referring to 
numbered sections in specifications. 
(b) Use “‘shall” wherever the specifications are to be made 
binding on parties of the first or second part. 
(c) Use “will” wherever the specifications are intended to 
express a declaration of purpose not mandatory upon the parties 
I y 
of the first or second part. ~ 
(d) Use “may” wherever the specifications provide defi- 
nitely for alternative courses. oe 
(e) Use “full-size tests;” not “full-sized tests,” ete. 
 (f) Use “gage length;” not “gaged length.” 
(g) Use “test specimen;” not “test piece.” In case the 
term ‘‘test specimen” ‘is repeated several times in the same 
section, the word “‘specimen”’ may be used after the first use 
of “test specimen.” 
(hk) Use ‘2 in. or more in thickness;’’ not “2 in. and more.” 
IT 8 
(z) In referring to dimensions, use “2 in.;’’ not “‘two inches 
(2 in.),”’ or (2) inches.” 
(j) Use ‘without fracture” in referring to bend tests; not 
“without s7gn of fracture.”’ 
(k) Use “melt” to mean “melt of steel,” “blow of steel,”’ 
and “heat of steel,” as distinguished from ~“ treating-plant 
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AMERICAN SOCIETY FOR TESTING }.ATERIALS 
PHILADELPHIA, PA., U. S. A. 


AFFILIATED WITH THE 


NTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


7 
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- STANDARD SPECIFICATIONS FOR BESSEMER 
STEEL RAILS. 
Avoptep AvuGusT 16, 1go09. 
Processor _—S_izz The entire process of manufacture and testing shall 
—e be in accordance with the best current practice, and 
special care shall be taken to conform to the following 
instructions: 

Ingots shall be kept in a vertical position -in the pit 
heating furnaces until ready to be rolled or until 
the metal in the interior has time to solidify. 

No bled ingots shall be used. 

There shall be sheared from the end of the blooms 
formed from the top of the ingots not less than «x 
per cent.,* and if, from any cause, the steel does 
not then appear to be solid, the shearing shall 

continue until it does. 


Chemical 2. Rails of the various weights per yard specified below shall 
‘ conform ‘» the following limits in chemical composition: 


é 


| | 
61 to 70 71 to 80 81 to 90 91 to 100 
lbs. lbs. Ibs lbs 


50 to 60 


lbs. 


| 

Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 


6.550.465 | ©.40-0.50 | 0.43-0.53 | 0.45-0.55 
Phosphorus, not over........ 0.10 0.10 0.10 0.10 0.10 
NOE 0.20 0.20 0:20 ©.20 0.20 
©.70-1.00 | 0.70-1.00 | 0.75-1.05 | 0.80-1.10 | 0.84-1.14 


*The percentage of mirimum discard in any case to be subject to agreement, and it 
should be recognized that the higher this percentage the greater will be the cost. 
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Shrinkage. 


3. The number of passes and speed of train shall be so regu- 
lated that on leaving the rolls at the final pass, the temperature of 
rails of sections 75 lbs. per yard and heavier will not exceed that 
which requires a shrinkage allowance at te hot saws of 6;/¢ ins. 
for a 33-{t. 75-lb. rail, with an increase of 7’; in. for each increase 
of 5 lbs. in the weight of the section. 

No artificial means of cooling the steel shall be used after 
the rails leave the rel: nor shall they be held before sawing for the 
purpose of reducing their temperature. 

4. One drop test may be made on a piece of rail not less than 
" 4 ft. and not more than 6 ft. long, selected from each blow of steel. 

The rails shall be placed head upward on the supports and the 
various sections shall be subjected to the following impact tests 
under a free falling weight: 


Weights of rail Height of © 
: per yard. drop in feet. 


If any rail breaks when subjected to the drop test, two addi- 
tional tests will be made of other rails from the same blow of steel, 
and if either of these latter tests fail, all the rails of the blow which 

they represent will be rejected; but if both of these additional test 

. pieces meet the requirements all the rails of the blow which they " 

represent will be accepted. a 

The drop-testing machine shall have a tup of 2,000 Ibs. Drop-Testing 
weight, the striking face of which shall have a radius of not more mane 

than 5 ins., and the test rail shall be placed head upward on solid 

supports 3 ft. apart. The anvil block shall weigh at least 20,000 

Ibs., and the supports shall be part of, or firmly secured to, the anvil. 

The report of the drop test shall state the atmospheric temperature 

at the time the test was made. The temperature of the test pieces, 

when tested, shall be not less than 60° F. or greater than 120° F. 

The testing shall proceed concurrently with the operation of the 

mill. 

5- Unless otherwise specified, the section of rail shall be the Weight and 

American standard, recommended by the American Society of a 
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Civil Engineers, and shall conform, as accurately as possible, | 
— to the templet furnished by the railroad company, consistent with 
- Paragraph 6, relative to specified weight. A variation in height 
of 4; in. less, or g's in. greater than the specified height, and ;'5 _ 

in. in width will be permitted. | 

6. The weight of the rails will be maintained as nearly as 
possible, after complying with Paragraph 5, to that specified in 
the contract. A variation of one-half of 1 per cent. for an entire 
order will be allowed. Rails shall be accepted and paid for accord- 
ing to actual weights. 

7. The standard length of rails shall be 30 or 33 feet. Ten 
per cent. of the entire order will be accepted in shorter lengths, 
varying by even feet down to 24 feet. A variation of } in. in 
length from that specified will be allowed. 

Both ends of all short-length No. 1 rails shall be painted green. 

8. Circular holes for splice bolts shall be drilled in accordance 
with the specifications of the purchaser. The holes shall accurately 
conform to the drawing and dimensions furnished, and must be 
free from burrs. 

g. Care must be taken in hot-straightening the rails, and it 
must result in their being left in such a condition that they shall 
not vary throughout their entire length more than 5 ins. from a 
straight line in any direction when delivered to the cold-straighten- 
_ing presses. Those which vary beyond that amount, or have 
short kinks, shall be classed as second quality rails and be so 
- stamped. ‘The distance between supports of rails in the gagging 
press shall not be less than 42 ins. Rails shall be straight in line 
and surface when finished—the straightening being done while 
~ cold—smooth on head, sawed square at ends, variations to be not 
more than 3'5 in., and, prior to shipment, shall have the burr occa- 
-sioned by the saw cutting removed and the ends made clean. 
No. 1 rails shall be free from injurious defects and flaws of all kinds. 

10. The name of the maker, the weight of the rail, and the 
month and year of manufacture shall be rolled in raised letters 
on the side of the web, and the number of the heat shall be so 
stamped on each rail as not to be covered by the splice bars. 
For rails weighing 70 lbs. per yard or over, a letter shall be 
stamped on the side of the web to indicate the portion of the 
ingot from which the rail was rolled. 


i 
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STANDARD SPECIFICATIONS FUR BESSEMER STEEL RAILs.-117 


11. No. 2 rails will be accepted to at least 5 per cent. of the 
whole order. Rails that possess any injurious defects, or which 
for any other cause are not suitable for first quality, or No. 1 rails, 
shall be considered as No. 2 rails; provided, however, that rails 
which contain any physical defects which impair their strength 
shall be rejected. The ends of all No. 2 rails shall be painted 
white in order to distinguish them. Rails rejected under the drop 
test will not be accepted as No. 2 rails. 

12. The manufacturer shall furnish the inspector, daily, 
with carbon determinations of each blow, and a complete chemical 
analysis every 24 hours, representing the average of the other ele- 
ments contained in the steel for each day and night turn. Analyses 
shall be made on drillings taken from small test ingots, the drillings 
being taken at a distance of not less than } in. beneath the surface 
of said test ingots. On request of the inspector the manufacturer 
shall furnish drillings for check analysis. 

The inspector representing the purchaser shall have free entry 
to the works of the manufacturer at all times while his contract is 
being executed, and shall have all reasonable facilities afforded 
him by the manufacturer to satisfy him that the rails are being 
made in accordance with the terms of the contract. All tests and 
inspection shall be made at the place of manufacture prior to ship- 
ment, and shall be so conducted as not to unnecessarily interfere 
with the operation of the mill. 
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: STANDARD SPECIFICATIONS FOR OPEN-HE ARTH 


AvuGusT 16, 1909 


Process of 1. (a) The entire process of manufacture and testing shall 
Manufacture. be i ith the bes 1 
xe IN accordance with the best current practice, anc 
special care shall be taken to conform to the fol- 

lowing instructions: 
(b) Ingots shall be kept in a vertical position in the pit 
heating furnaces until ready to be rolled or until 

. the metal in the interior has time to solidify. 

(c) No bied ingois shall be used. 

(dq) There shall be sheared from the end of the blooms: 
formed from the top of the ingots not less than x 
per cent.,* and if, from any cause, the steel does 
not then appear to be solid, the shearing shail con- 
tinue until it does. 

Chemical 2. Rails of the various weights per yard specified below shall 

conform to the following limits in chemical composition: 


| 50 to 60 61 to 70 | 71 to 80 81 to 90 | 91 to 100 
Ibs. | Ibs. lbs. | lbs. S 


Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 


*The percentage of minimum discard in any case to be subject to ‘agreement, and it 
should be recognized that the higher this percentage the greater will be the cost. 


(118) 


STEEL RAILS. 


Carbon.. 59 ©.46-0.50 0.52-0.65 | 0.59-0.72 | 0.62-0.75 

Phosphorus, “not over. 0.04 | 0.04 | 0.04 | 0.04 | 0.04 

Silicon, not over. 0.20 | 0.20 | 0.20 | 0.20 0.20 
Manganese. 0,60-0.90 | 0.60-0.90 | 0.60-0.90 | 0.60-0.90 | 0.60-0.90 
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a : _ For each decrease of 0.003 per cent. in phosphorus down to 
0.03 per cent. phosphorus, an increase of o.o1 per cent. carbon 
will be accepted. 

3. The number of passes and speed of train shall be so regu- 
lated that on leaving the rolls at the final pass, the temperature of 
rails of sections 75 lbs. per yard and heavier will not exceed that 
which requires a shrinkage allowance at the hot saws of 67% ins. 
for a 33-ft. 75-lb. raii, with an increase of 7’; in. for each increase 
of 5 lbs. in the weight of the section. 

No artificial means of cooling the steel shall be used after the 
rails leave the rolls, nor shall they be held before sawing for the 
purpose of reducing their temperature. 

4. One drop test may be made on a piece of rail not less than 
4 ft. and not more than 6 ft. long, selected from each heat of steel. 

The rails shall be placed head upward on the supports and the 
various sections shall be subjected to the following impact tests 
under a free falling weight: 


a, Weights of rail Height of 
per yard. drop in feet. 


. If any rail breaks when subjected to the drop test, two addi- 
tional tests will be made of other rails from the same heat of steel, 
and if either of these latter tests fail, all the rails of the heat which 
they represent will be rejected; but if both of these additional 
test pieces meet the requirements all the rails of the heat which they 
represent will be accepted. 

The drop-testing machine shall have a tup of 2,000 lbs. weight, ae. 

the striking face of which shall have a radius of not more than 5 ins., 
and the test rail shall be placed head upward on solid supports 
3 ft. apart. The anvil block shall weigh at least 20,000 lbs., and 
the supports shall be part of, or firmly secured to, the anvil. The 
report of the drop test shall state the atmospheric temperature at 
the time the test was made. The temperature of the test pieces, 
when tested, shall be not less than 69° F. or greater than 120° 
F. The testing shall proceed concurrently with the operation of 
the mill. 
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Weight and 
Section. 


5. Unless otherwise specified, the section of rail shall be the 
American standard, recommended by the American Society of 
Civil Engineers, and shall conform, as accurately as possible, to 
the templet furnished by the railroad company, consistent with 
Paragraph 6, relative to specified weight. A variation in height of 
x in. less, or zz in. greater than the specified height, and jf in. 


in width will be permitted. 


6. The weight of the rails will be maintained as nearly as 


- possible, after complying with Paragraph 5, to that specified in 


the contract. A variation of one-half of 1 per cent. for an entire 
order will be allowed. Rails shall be accepted and paid for accord- 
ing to actual weights. 

The standard length of rails shall be 30 or 33 feet. Ten 
per cent. of the entire order will be accepted in shorter lengths, 
varying by even feet down to 24 feet. A variation of } in. in length 
from that specified will be allowed. 

Both ends of all short-length No. 1 rails shall be painted green. 
8. Circular holes for splice bolts shall be drilled in accordance 
with the specifications of the purchaser. The holes shall accurately 


conform to the drawing and dimensions furnished, and must 


be free from burrs. 

g. Care must be taken in hot-straightening the rails, and it 
must result in their being left in such a condition that they shall 
not vary throughout their entire length more than 5 ins. trom a 
straight line in any direction when delivered to the cold-straighten- 
ing presses. Those which vary beyond that amount, or have 
short kinks, shall be classed as second quality rails and be so 
stamped. ‘The distance between supports of rails in the gagging 
press shall not be less than 42 ins. Rails shall be straight in line 
and surface when finished 
cold—smooth on head, sawed square at ends, variations to be not 
more than 3's in., and, prior to shipment, shall have the burr 
occasioned by the saw cutting removed and the ends made clean. 
No. 1 rails shall be free from injurious defects and flaws of all 
kinds. 

10. The name of the maker, the weight of the rail, and the 
month and year of manufacture shall be rolled in raised letters on 
the side of the web, and the number of the heat and the letters 
O. H. (to designate the nae of steel) shall be so meen on each 
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rail as not to be covered by the splice bars. For rails weighing _ 
“o lbs. per yard or over, a letter shall be stamped on the side of 
the web to indicate the portion of the ingot from which the rail _ 
was rolled. 

11. No. 2 rails will be accepted to at least 5 per cent. of the No. 2 Rails 
whole order. Rails that possess any injurious defects, or which _ 
for any other cause are not suitable for first quality, or No. 1 rails, — 
shall be considered as No. 2 rails; provided, however, that rails 
which contain any physical defects which impair their strength shall 
be rejected. The ends of all No. 2 rails shall be painted white in 
order to distinguish them. Rails rejected under the drop test will 

not be accepted as No. 2 rails. 

12. The manufacturer shall furnish the inspector a chemical Inspection. - ; 

analysis of each heat of steel covering the elements specified. . 
Analyses shall be made on drillings taken from small test ingots, 
the drillings being taken at a distance of not less than } in. beneath 
the surface of said test ingots. On request of the inspector the 
manufacturer shall furnish drillings for check analysis. 

The inspector representing the purchaser shall have free entry 
to the works of the manufacturer at all times while his contract is 
being executed, and shall have all reasonable facilities afforded 

him by the manufacturer to satisfy him that the rails are being 

made in accordance with the terms of the contract. All tests and 
inspection shall be made at the place of manufacture prior to ship- 
ment, and shall be so conducted as not to unnecessarily interfere 

with the operation of the mill. 
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STANDARD SPECIFICATIONS | 


FOR 


I. MANUFACTURE. 


Process. 1. The steel shall be made by the open-hearth process. 
The entire process of manufacture and testing shall accord 
with the best current practice. 

Bled Ingots 2. Bled ingots, and ingots or blooms which show the effects 
of injurious treatment, shall not be used. 

Discard. 3. A sufficient discard from the top of each ingot shall be 

made at any stage of the manufacture to obtain sound rails. 

When finished rails show piping, they may be cut to shorter 

lengths until all evidence of this is removed. 4 4 


II. CHEMICAL PROPERTIES AND TESTS. 


Chemical a ih 4. The steel shall conform to either of the following require- 
Composition. 1 ents as to chemical composition, as specified in the order: 


Crass A. Crass B. 
Manganese, per cent............ 0.60 - 0.90 0.60-0.90 
DOT CONE. not over 0.20 not over 0.20 
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* To determine whether the material conforms to the Ladle 
requirements specified in Section 4, an analysis shall be made en 
by the manufacturer from a test ingot taken during the pouring oa 
of each melt. Drillings for analysis shall be taken not less than Br : 
t in. beneath the surface of the test-ingot. A copy of this 2% re 
analysis shall be given to the purchaser or his representative. 

6. A check analysis may so made from time to time by Check 
the purchaser from a test ingot or drillings therefrom furnished — 
by the manufacturer. 


III. PHYSICAL PROPERTIES AND TESTS. 


7. (a) The test specimen shall be tested on a drop-test Drop Tests. 
machine of the type recommended by the American Railway ; 
Engineering Association. The specimen shall be placed head | 
upwards on the supports of the machine, and shall not break , a 
when tested with one blow in accordance with the following E # 
conditions: 


= 2 


Height of Drop. 
Weight and Height of Rail. of Specimen, Supports, ae 
deg. b. Class A | Class B 
Rails weighing over 100 lb. per yd. | 
and over 7 in. in depth ‘ee 60 - 126 3 2000 15 | 12 
Rails weighing 100 ib. or less per j 
yd., or 7 in. or less in depth... 60 - 120 3 2000 13 10 


(6) The atmospheric temperature at the time of testing 
shall be recorded in the test report. 

(c) The testing shall proceed concurrently with the opera- 
_ tion of the works. 

8. (a) Three rails, each from the top of one of three fest Bg: 
ingots from each melt, shall be selected by the inspector, and ee: 

a test specimen shal] be taken from each of two of these. ‘ 
(b) Drop test specimens shall not be less than 4 nor more 
than 6 ft. in length. 


Two drop tests shall be made from each melt. 
10. If the result of the drop test on only one of the two petests. 


specimens representing the rails in a melt, does not conform a 
to the requirements specified in Section 7, a retest on a specimen Loo 
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from the third rail selected shall be made and this shall govern | 
the acceptance or rejection of the rails from that melt. ~~ 


IV. STANDARD SECTIONS, LENGTHS, AND WEIGHTS. 


11. (a) The cold templet of the manufacturer shall con- 
form to the specified section as shown in detail on the drawing 
of the purchaser, and shall at all times be maintained perfect. 

(b) The section of the rail shall conform as accurately as 
possible to the templet, and within the following tolerances: 

(1) The height shal] not vary more than ; in. under nor 
more than 3; in. over that specified. 

(2) The over-all width of head and tram shall not vary 
more than 3} in. from that specified. Any variation 

_ which would affect the gage line more than 35 in. 
will not be allowed. 

(3) The width of base shall not vary more than } in. under 
that specified for widths less than 6} in.; 3%; in. under 
for a width of 6} in.; and } in. under for a width 

of 7 in. 

(4) Any variation which would affect the fit of the splice 
bars will not be allowed. 

(5) The base of the rail shall be at right angles to the web; 
and the convexity shall not exceed 35 in. 

(c) When necessary on account of the type of track con- 
struction, and notice to that effect has been given to the manu- 
facturer, special care shall be taken to maintain the proper 
position of the gage line with respect to the outer edge of the 
base. 

12. (a) Unless otherwise specified, the lengths of rails at a 
temperature of 60° F. shall be 60 and 62 ft. for those sections 
in which the weight per yard will permit. 

(b) The lengths shall not vary more than } in. from those 
specified. 

(c) Shorter lengths, varying by even feet down to 40 ft., 
will be accepted to the extent of 10 per cent by weight of the 
entire order. 

13. (a) The weight of the rails per yard as specified in the 
Order shall be maintained as nearly as possible after conform- 
ing to the requirements specified in Section 11. 
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7 (b) The tota] weight of an order shall not vary more than 
0.5 per cent from that specified. 
_ (c) Payments shall be based on actual weights. 


V. WORKMANSHIP AND FINISH. 


14. (a) Rails on the hot beds shall be protected from water 
or snow, and shall be carefully manipulated to minimize cold 
straightening. 

(b) The distance between the rail supports in the cold- 
straightening presses shall not be less than 42 in., except as may 
be necessary near the ends of the rails. The gag shall have 
rounded corners to avoid injury to the rails. 

15. (a) Circular holes for joint bolts, bonds, and tie rods Drilling and 
shall be drilled to conform to the drawings and dimensions P¢™*™"® 
furnished by the purchaser. 

(b) In Class A rails the tie-rod holes may be punched. 

16. The ends shall be milled square laterally and vertically, 
but the base may be undercut 35 in. 

17. (a) Rails shall be smooth on the head, straight in line 
and surface without any twists, waves, or kinks, particular 
attention being given to having the ends without kinks or drop. 

(b) All burrs or flow caused by drilling or sawing shaJl be 
carefully removed. 

(c) Rails shall be free from gag marks and other injurious 
defects of cold-straightening. 


= 
VI. CLASSIFICATION OF RAILS. 


18. Rails which are free from injurious defects and flaws No. 1 Rails. 

of all kinds shall be classed as No. 1 Rails. 
(a) Rails which are rough on the head or which by Ne. 2 Rails. 

reason of surface or other imperfections are not classed as No. 
1 rails, shall be classed as No. 2 rails; provided they do not, 
in the judgment of the inspector, contain imperfections in such 
number and of such character as to render them unfit for No. 2 
rai] uses, and provided they conform to the requirements speci- 
fied in Section 11. 

(b) Rails which have flaws in the head exceeding } in. in 
depth, or in the base exceeding 3 in. in roe, shall not be 
classed as No. 2 rails. 
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(ec) No. 2 rails will be accepted to the extent of 10 per 
cent by weight of the entire order. 


VII. MARKING AND LOADING. 


20. (a) The name or brand of the manufacturer, the year 
and month of manufacture, the letters “O. H.,” the weight 
of the rail, and the section number, shall be legibly rolled in 
raised letters and figures on the web. The melt number shall 
be legibly stamped on each rail where it will not be covered 
subsequently by the joint plates. 

(b) Both ends of all short-length No. 1 rails shall be painted 
green. 

Both ends of all No. 2 rails shall be painted white and 
shal] have two heavy center-punch marks on the web at each end 
at such a distance from the end that they will not be covered 
by the joint plates. 

(a) Rails shall be loaded in the presence of the inspector, 
and ‘shall be handled in such a manner as not to bruise the 
flanges or cause othef injuries. 

(b) Rails of each class shall be placed together in loading. 

(c) Rails shall be paired as to length before shipment. 


VIII. INSPECTION. a 


22. The inspector representing the purchaser shall have 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the material is being 
furnished in accordance with these specifications. All tests and 
inspection shall be made at the place of manufacture prior to 
shipment, and shall be so conducted as not to interfere un- 
necessarily with the operation of the works. 
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PHILADELPHIA, PA., U. S. A. 
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INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS 
FOR 
STEEL SPLICE BARS. 
Apoptep JUNE 1, 1912. 
I. MANUFACTURE. 


_ 1. The steel may be made by the Bessemer or the Open- Process. 


II. CHEMICAL PROPER’ gt 


TIES AND TEST 


The steel shall conform to the following requirement chemical 


as to composition: Composition. 
Phosphorus not over 0.10 per cent 


To determine whether the material conforms to the Ladle 
requirement specified in Section 2, an analysis shall be made by ren, 
the manufacturer from a test ingot. 


III. PHYSICAL PROPERTIES AND rests 


4. (a) The steel shall conform to the following requirements Tension Teets. 
2s to tensile properties: 


Tensile strength, lb. per sq. in 55 000 - 65 000 
Yield point, min., 0.5 tens. str. 
Elongation in 8 in., min., > 25 


(b) The yield point shall be determined by the drop of the 
beam of the testing machine. 
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SPECIFICATIONS FOR STEEL SPLICE Bars. a ™ 
Bend Tests. 5. (a) The test specimen shall bend cold through 180 deg. 
7 flat on itself without fracture on the outside of the bent portion. 
(6) Bend tests may be made by pressure or by blows. 
Test 6. (a) Tension test specimens shall be taken from the 
— finished rolled product, and shall be of 8-in. gage length. 

(b) Bend test specimens may be taken from the head of the 
splice bar; or bend tests may be made on an unpunched splice 
bar, flattened if necessary. 

7. (a) One tension and one bend test shall be made from 
each melt. 

(b) If any test specimen develops flaws, or if a tension test 


specimen breaks outside the middle third of the gage length, 
it may be discarded and another specimen substituted. 


IV. WORKMANSHIP AND FINISH. 


8. The splice bars shall be true to templet, sheared accu- 
rately to length, and shall perfectly fit the rails for which they 
are intended. The punching and notching shall conform to the 
dimensions on the drawings of the purchaser. 

9. The finished splice bars shall be free from injurious scams, 


slivers, flaws, and other defects, and shall have a workmanlike 
finish. 


V. MARKING. 


10. The name of the manufacturer and the year of manu- 
facture shall be rolled in raised letters and figures on the side 
of the splice bar. 
Inspection. 11. The inspector representing the purchaser shall have 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the material is being 
furnished in accordance with these specifications. All tests and 
inspection shall be made at the place of manufacture prior to 
shipment, and shall be so conducted as not to interfere un- 
nece ssarily with the operation of the works. 
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wel 


STANDARD SPECIFICATIONS 
FOR 
STRUCTURAL STEEL FOR BRIDGES. | 


ApopTep AucusT 16, 1909, 
‘ 


I. MANUFACTURE, 
1. The steel shall be made by the open-hearth process. Process. 


II. CHEMICAL PROPERTIES AND TESTS. 


2. The steel shall conform to the following requirements Chemical 
Composition. 
as to chemical composition: ae. 


CHEMICAL COMPOSITION, 


Structural Rivet Steel 
Elements Considered. Steel. Castings. 


Phosphorus, max., per eent { Reid. 


Sulphur, max., per cent 


3. An analysis shall be made by the manufacturer from a Ladle 
test ingot taken during the pouring of each melt, to determine — 
the percentages of carbon, manganese, phosphorus and sulphur. 

A copy of this analysis shall be given to the purchaser or his 
representative. 

4. A check analysis shall be made from finished material Check __ 
representing each melt, if called for by the purchaser, in which — | 
case an excess of 25 per cent above the requirements specified s 
in Section 2 shall be allowed. 
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os Ill. PHYSICAL PROPERTIES AND TESTS. 


Tension Tests. 5. The steel shall conform to the following requirements 
as to tensile properties: . 


TENSILE PROPERTIES. 
Structural Rivet Steel 
Properties Considered. Steel. | Steel. Castings. 
Tensile strength, lb. per sq. in............. Desired 60 000! Desired 50000! 65 000 min. 
5 2 5 
Elongation in 8 in., min., per cent.......... 1 500 000 J. i een 
Tens. str. Tens. str. 
Elongation in 2 in., min., per cent.......... 22 | 18 


1See Section 7. 
2See Section 8. 


Yield Point. 6, The yield point, as determined by the drop of the beam 
of the testing machine, shall be recorded in the test reports. 
Permissible 7. The tensile strength of structural and rivet steel may 
Tencile Strength, Vary 4000 Ib. per sq. in. from that specified in Section 5. 
Modifications in 8. (a) For material over ? in. in thickness, a deduction of 
1 from the percentage of elongation in 8 in. specified in Section 

5 for structural steel shall be made for each increase of 3 in. in 
thickness above ? in. 

(6) For material under ;; in. in thickness, a deduction of 
2.5 from the percentage of elongation in 8 in. specified in 
Section 5 for structural steel shall be made for each decrease of 
js in. in thickness below ;'; in. 
Character 9. All broken tension test specimens of structural and rivet 
— steel shall show a silky fracture; and of steel castings, a silky 
or fine granular fracture. 
Bend Tests. 10. (a) The test specimen for structural steel shall bend 
cold through 180 deg. without fracture on the outside of the 
bent portion, as follows: For material under 1 in. in thickness, 
flat on itself; and for material 1 in. or over in thickness, around 
a pin the diameter of which is equal to twice the thickness of 
the specimen. 

(b) A rivet rod shall bend cold through 180 deg. flat on 
” _ itself without fracture on the outside of the bent portion. When 
nicked and bent around a pin the diameter of which is equal 
to that of the rivet rod, it shall break gradually with a fine, 
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through 90 deg. around a pin the diameter of which is equal 


Tension test specimens may be of the form and dimensions 
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(c) The test specimen for steel castings shall bend cold 


to 3 times the thickness of the specimen, without fracture on 
the outside of the bent portion. 7 
(d) Bend tests may be made by pressure or by blows. 


Angles 3 in. or under in thickness shall open flat, and Tests of Angles. 


angles 3 in. or under in thickness shall bend shut, cold, under 

blows of a hammer without fracture. This test shall be made 

only when required by the inspector. an 
12. (a) Tension and bend test specimens fer plates, shapes, Test Specimens. 

and bars shall be taken from the finished product, and shall be 


of the full thickness of material as rolled. ee Bae 


PARALLEL SECTION 
NOT LESS THAN 9” 


” 


» 
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Fic. 1. 


shown in Fig. 1; or with both edges parallel; or they may be 
turned to a diameter of 3 in. for a length of at least 9 in., with 
enlarged ends. 

Bend test specimens for eye bars shall be of the full-size 
section as rolled. The sheared edges of bend test specimens 
shall be milled or planed. 

(b) Rivet rods shall be tested as rolled. 

(c) Tension and bend test specimens for pins and rollers 
shall be taken from the finished rolled or forged bar. The axis 
of the specimen shall be 1 in. from the surface of the bar, and 
shall be parallel to the axis of the bar. 

Tension test specimens shall be of the form and dimensions 
shown in Fig. 2 

Bend test 


specimens shal be 1 by } in. in section. 
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_ sink heads so used shall be annealed with the castings. 


_ shown in Fig. 2. 


Annealed 
Specimens. 


_ properly annealed or similarly treated short lengths of the full 


Number of Tests. 


Retests. 


Permissible 
Variations 


+ 
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(d) Tension and bend test specimens for steel castings 
shall be taken cold from test bars attached to the castings, or 
from the sink-heads if they are of sufficient size. All test bars or 


Tension test specimens shall be of the form and dimensions 


Bend test specimens shall be 1 by 3 in. in section. 4 
13. (a) Material which is to be used without annealing 

or further treatment shall be tested as rolled or forged. 
(b) Tension test specimens for material which is to be 

annealed or otherwise treated before use, shall be cut from 


section of the piece. 


14. (a) At least one tension and one bend test for structural 
and rivet steel shall be made from each melt. If material from 
one melt differs 3 in. or more in thickness, tests shall be made 
from both the thickest and the thinnest material rolled. 

(6) The number of tension and bend tests for steel castings 
will depend on the character and importance of the castings. 

15. If the tensile strength of structural and rivet steel 
varies more than 4000 lb. per sq. in. from that specified in Sec- 
tion 5, a retest on the same gage may be made, at the option of 
of the inspector, and this shall not vary more than 5000 lb. per 
sq. in. from that specified. 


IV. PERMISSIBLE VARIATIONS IN WEIGHT AND cack 


16. The cross-section or weight of each piece of steel shall 
not vary more than 2.5 per cent from that specified; except 
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in the case of sheared plates, which shall be covered by the 
following permissible variations to apply to single plates: 


(a) When Ordered to Weight.—For plates 12} lb. per sq. ft. 
or over: 


Under 100 in. in width, 2.5 per cent above or below the 
specified weight; 

100 in. in width and over, 5 per cent above or below the 
specified weight. 

lor plates under 123 lb. per sq. ft.: 

Under 75 in. in width, 2.5 per cent above or below the 
specified weight; 

75 to 100 in. in width, 5 per cent above or 3 per cent 
below the specified weight; 

100 in. in width and over, 10 per cent above or 3 per cent 
below the specified weight. 


(b) When Ordered to Gage.—The thickness of each plate 
shall not vary more than 0.01 in. under that ordered. 

An excess over the nominal weight corresponding to the 
dimensions on the order shall be allowed for each plate, if not 
more than that shown in the following table, one cubic inch of 
rolled steel being assumed to weigh 0.2833 Ib.: 


| ALLOWABLE Excess (EXPRESSED AS PERCENTAGE OF 
| NomrinaL WEIGHT). 
Thi-k ness For Width of Piate as follows: 
. Under |50 in. to 70 in. 


50 in. 70 in. — 


Under 75 in. to| 100 in. 115 in. 
75 in. 100in.| | and 
115in.| over. 


| 5.10 to 6.37 20 
637" 7.65 8. 25 17 
| 7.65 “ 10.20 15 
| 10.20 
12.75 
15.30 
17.85 
20.40 
22.95 


25.50 


| 
| 
| 


ay = 
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1 
8 to J 
3 7 | 10 13 7 J 
6 | 8 10 13 4 
5 7 9 12 
4.5 6.5 8.5 11 
| | | @ 6 8 | 10 
Over 5 | s 65| 9 


Marking. 


Inspection. 


Rejection. 
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V. FINISH. 
17. The finished material shall be free from injurious seams, 
slivers, flaws, and other defects, and shall have a workmanlike 
finish. Plates 36 in. in width and under shall have rolled edges. 


VI. MARKING. 


18. The name of the manufacturer and the melt number 
shall be legibly stamped or rolled on all finished material, 
except that each pin and roller shall be stamped on the end. 
Rivet and lattice steel and other small pieces may be shipped in 
securely fastened bundles, with the above marks legibly stamped 
on an attached metal tag. 


VII. INSPECTION AND REJECTION. 

19. (a) The purchaser shall be furnished complete copies of 
mill orders, and no material shall be rolled, nor work done, 
before the purchaser has been notified where the orders have 
been placed, so that he may arrange for the inspection. 

(b) The inspector representing the purchaser shall have 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the material is being 
furnished in accordance with these specifications. All tests and 
inspection shall be made at the place of manufacture prior to 
shipment, and shall be so conducted as not to interfere un- 
necessarily with the operation of the works. 

20. Material which, subsequent to the above tests at the 
mills and its acceptance there, develops weak spots, brittleness, 
cracks or other imperfections, or is found to have injurious 
defects, will be rejected at the shop and shall be ee by the 
manufacturer at his own cost. 


- 
Finish. 
i, 
an 
= 
j 
— a 
‘ 
a 
> 
4 
= 


AMERICAN SOCIETY FOR TESTING tetas 


PHILADELPHIA, PA., U.S. A. | 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MAYERIALS. 


STANDARD SPECIFICATIONS 
FOR 
STRUCTURAL NICKEL STEEL. 


ADOPTED JUNE 1, 1912. 


I. MANUFACTURE, 


1. The steel shall be made by the open-hearth process. Process. 

2. A discard of at least 25 per cent shall be made from the Discard. _ 
top of each ingot intended for eye bars. If necessary, the shear- _ 
ing shall be continued until sound metal is found. 


II. CHEMICAL PROPERTIES AND TESTS. 


. The steel shall conform to the following requirements Chemical 
n. 
as to mical composition: 


Nate d Bars and Bars and 
Elements Considered. Rivets. Rollers, Pins, 
Urannealed. Annealed. 7 
Carbon, max. per -| 0.30 0.45 0.45 0.45 
Manganese, max. per cent.. 70 | 9.70 
4 .05 05 0.05 
Phosphorus, max. per cent | Basic 0.03 0.04 0 04 0.04 
04 04 04 0 04 


i 
: 
| 
1. 
— 
Ve 


' 136 SPECIFICATIONS FOR STRUCTURAL NICKEL STEEL. 


Ladie _ 4, To determine whether the material conforms to the 
mene requirements specified in Section 3, an analysis shall be made 

; by the manufacturer from a test ingot taken during the pouring 
a of each melt. A copy of this analysis shall be given to the pur- 

chaser or his representative. 

Check 5. A check analysis may be made by the purchaser from 
a finished material representing each melt, and this analysis shall 
= conform to the requirements specified in Section 3. “4 


III. PHYSICAL PROPERTIES AND TESTS. 


Tension Tests. 6. (a) The steel shall conform to the following requirements 
as to tensile properties: 


TENSILE PROPERTIES FROM SPECIMEN TESTs. 


and Bars and Bars and 
Properties Considered. Rivets. Shapes. Rollers,© Pins,¢ 
Unannealed. Annealed, 


Tee strength, lb. per sq. 
70000-80000 85000-100000 95000-110000 90000- 105000 


45000 50 000 55 000 52.000 
in 8 in., min., 1500000 1500000 © 1500000 
per cent. 20 
Tens. atr. Tens. str. Tens. str. 


| in 12 in., min., 


7 Reduction of area, min., per 
40 25 25 35 


a Tests of annealed specimens of bars shall be made for information only. 
b See Section 7. 4 7 
6 Elongation shall be measured in 2 in. 


(b) The yield point shall be determined by the drop of the 
beam of the testing machine. 


Modifications in 7. For plates, shapes, and unannealed bars over 1 in. in 

— thickness, a deduction of 1 from the percentage of elongation 

a : #* specified in Section 6 shall be made for each increase of } in. in 

(oe . thickness above | in., to a minimum of 14 per cent. 

Chesnoter of 8. All broken tension test specimens shall show either a 
: silky or a very fine granular fracture, of uniform color, and free 

from coarse crystals. 
Bend Tests. 9. (a) The test specimen for plates, shapes and bars, shall 


bend cold through 180 deg. without fracture on the outside of 
the bent portion, as follows: For material ~ in. or under in 
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; thickness, around a pin the diameter of which is equal to the 
iz thickness of the specimen; and for material over 3 in. in thick- 
ness, around a pin the diameter of which is equal to twice the 
thickness of the specimen. 
P, (b) A rivet rod shall bend cold through 180 deg. flat on itself 
without fracture on the outside of the bent portion. 
| (c) The test specimen for pins and rollers shall bend cold 
through 180 deg. around a 1-in. pin, without fracture on the 
outside of the bent portion. 
(d) Bend tests may be made by pressure or by blows. 

10. (a) Angles with 4-in. legs or under, and 3 in. or under Tests of Angles. 
in thickness, shall open flat or bend shut, cold, under the blows 
of a hammer without fracture. 

_ (0) Angles with legs over 4 in., or over 3 in. in thickness. 


3 
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shall open to an angle of 150 deg., or close to an angle of 30 deg., 
cold, under the blows of a hammer without fracture. 

11. Punched rivet holes pitched two diameters from a Drift Tests. 
planed edge shall stand drifting until the diameter is enlarged, 

50 per cent, without cracking the metal. a. “4 

12. (a) Tension and bend test specimens for plates, shapes Test Specimens. 
and bars shall be taken from the finished product, and shall be 
of the full thickness of material as rolled. 

Tension test specimens may be of the form and dimensions 
shown in Fig. 1; or with both edges parallel; or they may be 
turned to a diameter of ? in. for a length of at least 9 in., with 
enlarged ends. 


Bend test specimens shall not be less than 2 in. in width. 
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_ (0) Rivet rods shall be tested as rolled. : 

—() Tension and bend test specimens for pins and rollers 
shall be taken from the finished rolled or forged bar. The axis 
of the specimen shall be 1 in. from the surface of the bar and shall 
be parallel to the axis of the bar. Test specimens for pins shall 
be taken after annealing. 

Tension test specimens shall be of the form and dimensions 
shown in Fig. 2 NS 

Bend test specimens shall be 2 by 3 in. in section. 

13. At least one tension and one bend test shall be made 
from each melt. If material from one melt differs 3 in. or over 
in thickness, tests shall be made from both the thickest and the 
thinnest material rolled. No material under 3; in. in thick- 
ness will be used. : 


Fic. 2 


IV. PERMISSIBLE VARIATIONS IN WEIGHT AND GAGE. y 


Permissible 14. The cross-section or weight of each piece of steel shall 
not vary more than 2.5 per cent from that specified; except in 
the case of sheared plates, which shall be covered by the follow- 
ing permissible variations to apply to single plates: 
(a) When Ordered to Weight.—¥or plates 123 lb. per sq. ft 
or over: 
Under 100 in. in width, 2.5 per cent above or below the 
4 specified weight; 
100 in. in width and over, 5 perf cent above or below the 
specified weight. 
(b) When Ordered to Gage.—The thickness of each plate 


shall not vary more than 0.01 in. below that ordered. 


i 
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An excess over the nominal weight corresponding to the 
dimensions on the order shall be allowed for each plate, if not 
more than that shown in the following table, one cubic inch of 
‘rolled steel being assumed to weigh 0.2833 Ib.: 


ALLOWABLE Excess (EXPRESSED AS PERCENTAGE OF 
NOMINAL WEIGHT). 


Thickness Nominal 
Weight. For Width of Plate as fol follows: 
in. Ib. per sq. ft. | 
Under 75 in 75 in. to 100 in. to 115 in. and 


100 in. 115 in. over. 
| | 


| 
Over 2 .d | 6.5 9 


The finished material shall be free from injurious seams, finish. 
slivers, flaws, and other defects, and shall have a workmanlike 


b 
a VI. MARKING. 


16. The name of the manufacturer and the melt number Marking. 
shall be legibly stamped or rolled on all finished material, 
except that each pin and roller shall be stamped on the end. 
Rivet and lattice steel and other small pieces shall be shipped in 
securely fastened bundles, with the above marks legibly stamped 
on an attached metal tag. 


VII. INSPECTION. 2. 


+. 


a7. The inspector representing the purchaser shall have Inspectioa. 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s == 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the material is being 
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furnished in accordance with these specifications. All tests and 
inspection shall be made at the place of manufacture prior to 
shipment, and shall be so conducted as not to interfere un- 
necessarily with the operation of the works. 


VIII. FULL-SIZE TESTS. 


18. (a) Full-size tests of annealed eye bars shall conform to 
the following requirements as to tensile properties: 
Tensile strength, lb. per sq. in 85 000-100 000 
Yield point, min., “ “ 48 000 
Elongation in 18 ft., min., per cent 
Reduction of area, “ 


(b) The yield point shall be determined by the halt of the 
gage of the testing machine. 
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MERICAN SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA, PA.. U. S. A. 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


7 STANDARD SPECIFICATIONS 
FOR 
STRUCTURAL STEEL FOR BUILDINGS. 


ApopTep AuGusT 16, 1909. 


I. MANUFACTURE. 
1. (2) Structural steel, except as noted in Section 1(b), 
may be made by the Bessemer or the open-hearth process. 

(b) Rivet steel, and steci for plates or angles over ? in. in 
thickness which are to be punched, shall be made by the open- 
hearth process. 


Process. 


Po II. CHEMICAL PROPERTIES AND TESTS. 


2. The steel shall conform to the following requirements Chemical 
as to chemical composition: 


STEEL. Rivet STee.. 
Bessemer. ... mnotover0.10 percent ...... 
Phosphorus J P 


| Open-hearth. .. 0.06 not over 0.06 per cent 


| | 

3. To determine whether the material conforms to the Ladle 
requirements specified in Section 2, an analysis shall be made by “""95** 
the manufacturer from a test ingot taken during the pouring of 
each melt. A copy of this analysis shall be given to the purchaser 

or his representative. 
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Tension Tests. 


Elongation 


for Pins. 


Modifications 


: Elongation. 


Character of 
Fracture. 


Bend Tests. 


Test 
Specimens. 


in 


III. PHYSICAL PROPERTIES AND TESTS. 


4. (a) The steel shall conform to the following requirements 


as to tensile properties: 


TENSILE PROPERTIES. 


Properties Considered. Structural Steel. Rivet Steel, 


Tensile strength. lb. per sq. in............- 55 000 — 65 000 48 000 - 58 000 


0.5 tens. str. 
1400000 
Tens. str. 


(b) The yield point shall be determined by the drop of the 
beam of the testing machine. 

5. The percentage of elongation for pins shall be 5 less than 
that specified for structural steel in Section 4. 

6. (a) For material over 2 in. in thickness, a deduction of 
1 from the percentage of elongation specified in Section 4 shall 
be made for each increase of } in. in thickness above ? in. 

(b) For material under ;; in. in thickness, a deduction of 
2.5 from the percentage of elongation specified in Section 4 shall 
be made for each decrease of.;g in. in thickness below 5 in. 

7. All broken tension test specimens shall show a silky 
fracture. 

8. (a) The test specimen for structural steel shall bend 
cold through 180 deg. around a pin the diameter of which is 
equal to the thickness of the specimen, without fracture on the 
outside of the bent portion. 

(b) A rivet rod shall bend cold through 180 deg. flat on itself 
without fracture on the outside of the bent portion. 

(c) Bend tests may be made by pressure or by blows. 

9. (a) Tension and bend test specimens for structural steel 
shall be taken from the finished product, and shall be of full thick- 
ness of material as rolled. 

Tension test specimens may be of the form and dimensions 
shown in Fig. 1; or with both edges parallel; or they may be 


turned to a diameter of } in. for a length of at least 9 in., with 


enlarged ends. 


Yield point, min.. lb. per sq. in............. | 0.5 tens. str. 


1 400 000! 


Elongation in 8 in., min., per cent........... 
a P P Tens. str. 


1See Sections 5 and 6. 
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Bend test specimens for material over ? in. in thickness 
may be 1 by 3 in. in section. The sheared edges of specimens 
shall be milled or planed. 
_ (b) Rivet rods and small rolled bars shall be tested as rolled. 
~ (c) Tension test specimens for pins shall be taken from the 
finished rolled or forged bar. The axis of the specimen shall be 
1 in. from the surface of the bar, and shall be parallel to the axis 
of the bar. 
10. (a) Material which is to be used without annealing or Annealed 
further treatment shall be tested as rolled or forged. — 
(b) Tension test specimens for material which is to be 
annealed or otherwise treated before use, shall be cut from prop- 


erly annealed or similarly treated short lengths of the full section 
of the piece. 
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(2) At least one tension and one bend test shall be made Number of Tests. 
from ed melt. If material from one melt differs 3 in. or more 
in thickness, tests shall be made from both the thickest and the 
thinnest material rolled. 

(b) If any test specimen develops flaws, or if a tension test 
specimen breaks outside the middle third of the gage length, it 
may be discarded and another specimen substituted. 

12. If the results of the tension tests do not conform to the — : 
requirements specified in Section 4, retests may be made. 


IV. PERMISSIBLE VARIATIONS IN WEIGHT AND GAGE. 


13. The cross-section or weight of each piece o1 steel shall Pormisstite 
Variations. 
not vary more than 2.5 per cent from that specified ; except in 
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the case of sheared plates, which shall be covered by the following 
permissible variations to apply to single plates: 

(a) When Ordered to Weight.—For plates 12} lb. per sq. ft. 
or over: 


Under 100 in. in width, 2.5 per cent above or below the 
specified weight; 

100 in. in width and over, 5 per cent above or below the 
7 specified weight. 


For plates under 123 lb. per sq. ft.: 

Under 75 in. in width, 2.5 per cent above or below the 
specified weight; 

75 to 100 in. in width, 5 per cent above or 3 per cent 
below the specified weight; 

100 in. in width and over, 10 per cent above or 3 per cent 

below the specified weight. ‘ 


(b) When Ordered to Gage——The thickness of each plate 
shall not vary more than 0.01 in. below that ordered. 

An excess over the nominal weight corresponding to the 
dimensions on the order shall be allowed for each plate, if not 
more than that shown in the following table, one cubic inch of 
rolled steel being assumed to weigh 0.2833 lb.: 


ALLOWABLE Excess (EXPRESSED AS PERCENTAGE 
or Nominat WEIGHT). 


Nominal 
_ Thickness Weight, For Width of Plate as follows: 
Ordered, lb. per 
in. | aq. ft. Under Under | 
50 in. | in, | over. | 100 in. | 115 in. | over. 
A to 7 5.10 to 6.37 10 15 20 
5 3 “ - - 
is 6.37 “ 7.65 8.5 12.5 | 17 
3, 1 7.65 ‘10.20 7 10 15 
4 10.20 10 14 18 
12.75 8 12 16 
3 15.30 10 13 17 
17.85 6 8 10 | 13 
3 20.40 5 9 12 
9 
25.50 4 8 10 
6 
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a 


V. FINISH. 


14. The finished material shall be free from injurious seams, Finish. 
slivers, flaws, and other defects, and shall have a workmanlike 


finish. 
MARKING. 


15. The melt number shall be stamped on all finished Marking. 
material and on each test specimen. Rivet and lattice steel and 
other small pieces may be shipped in securely fastened bundles, - 
with the melt number stamped on an attached metal tag. ea 


VII. INSPECTION. 


free entry, at all times while work on the contract of the pur- 

chaser is being performed, to all parts of the manufacturer’s 

works which concern the manufacture of the material ordered. 

The manufacturer shall afford the inspector, free of cost, all a 
reasonable facilities to satisfy him that the material is being 
furnished in accordance with these specifications. All tests and : 
inspection shall be made at the place of manufacture prior to 
shipment, and shall be so conducted as not to interfere un- 
necessarily with the operation of the works. 


= 


16. The inspector representing the purchaser shall have Inspection. 
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AMERICAN SOCIETY FOR TESTING 
PHILADELPHIA, PA., U. S. A. | 


AFFILIATED WITH THE 


_ INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 
SPE CIFICAT IONS: 
FOR 
STRUCTURAL STEEL FOR SHIPS. ee 
ApopTeD AuGusT 16, 1909. = 


I. MANUFACTURE. 


Process. 1. The steel shall be made by the open-hearth process. 


II. CHEMICAL PROPERTIES AND TESTS. 


Chemical 2. The steel shall conform to the following requirements 


Composition. 
as to chemical composition: at x a 


CHEMICAL CoMPosITION. 


i Structural Rivet Steel 
Elements Considered. | Steel. Steel. 2 Castings. 
Phosphorus, max., per cent, { ees 0.04 0.04 | 0.05 
Ladle 3. To determine whether the material conforms to the 


Analyses. requirements specified in Section 2, an analysis shall be made 


by the manufacturer from a test ingot taken during the pouring 
rh, each melt. A copy of this analysis shall be given to the pur- 
chaser or his representative. 


a 
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4. A check analysis may be made by the purchaser from 
finished material representing each melt, in which case an excess 
of 25 per cent above the requirements specified in Section 2 
shall be allowed. 


III. PHYSICAL PROPERTIES AND TESTS. 


5. (a) The steel shall conform to the following require- 
ments as to tensile properties: 


TENSILE PROPERTIES. 


» 


| 


Analyses. 


Tension Tests. 


Structural Rivet Steel 
Properties Considered. Steel. Steel. Castings. 


Yield point, min., Ib. per sq. in 0.5 tens. str. 0.5 tens. str. | 0.5 tens. str. 

1 500 000 1 500 000 
Elongation in 8 in., min., per cent! —_—_——— neteateslacince 
Tens. str. Tens. str. 


Elongation in 2 in., min., per cent! 


Tensile strength, lb. per sq. in 55 000-65 000 48 000-58 000 | 60000 min. 


1See Section 6. 


(b) The yield point shall be determined by the drop of the 
beam of the testing machine. 

6. (a) For material over ? in. in thickness, a deduction of 
1 from the percentage of elongation specified in Section 5 shall 
be made for each increase of } in. in thickness above 2 in. 

(b) For material under 35 in. in thickness, a deduction of 
2.5 from the percentage of elongation specified in Section 5 shall 
be made for each decrease of # in. in thickness below 3 in. 

7. All broken tension test specimens of structural and rivet 
steel shall show a silky fracture; and of steel castings, a silky 
or fine granular fracture. 

8. (a) The test specimen for structural steel shall bend 
cold through 180 deg. without fracture on the outside of the 
bent portion, as follows: For material under ? in. in thickness, 
flat on itself; for material ? to 1} in. in thickness, around a pin 
the diameter of which is equal to 1} times the thickness of the 
specimen; and for material over 1} in. in thickness, around a 
pin the diameter of which is equal to twice the thickness of the 
specimen. 

(b) A rivet rod shall bend cold through 180 deg. flat on 
itself without fracture on the outside of the bent portion. 


Modifications in 
Elongation. 


Character of 
Fracture. 


Bend Tests. 
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(c) The test specimen for steel castings shall bend cold 
oo 90 deg. around a pin the diameter of which is equal to 
3 times the thickness of the specimen, without fracture on the 
outside of the bent portion. * 

(d) Bend tests may be made by pressure or by blows. | = 

Tests of Angles. 9. Angles ? in. or under in thickness shall open flat, and 
angles 3 in. or under in thickness shall bend shut, cold, under the 
blows of a hammer without fracture. This test shall be made 
only when required by the inspector. 

10. (a) Tension and bend test specimens for structural 
steel shall be taken from the finished product, and shall be of 
the full thickness of material as rolled. 

Tension test specimens may be of the form and dimensions 
shown in Fig. 1; or with both edges parallel; or they may be 


PARALLEL SECTION 
“NOT LESS THAN 9” 
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turned to a diameter of ? in. for a length ve at — 9 in., with 
enlarged ends. 
The sheared edges of bend test specimens shall be milled 
or planed. 
(b) Rivet rods and small rolled bars shall be tested as rolled. 
(c) Tension and bend test specimens for steel castings 
shall be taken cold from test bars attached to the castings, 
or from the sink-heads if they are of sufficient size. All test 
bars or sink-heads so used shall be annealed with the castings. 
Tension test specimens shall be of the form and dimensions 
shown in Fig. 2. 
Bend test specimens shall be 1 by 2 in. in section. 
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11. (a) Material which is to be used without annealing or Annealed 
further treatment shall be tested as rolled. ee. 
(b) Tension test specimens for material which is to be 
annealed or otherwise treated before use, shall be cut from 
properly annealed or similarly treated short lengths of the full 
section of the piece. a 
12. (a) At least one tension and one bend test for structural Number of 
and rivet steel shall be made from each melt. If material from oa 
one melt differs 3 in. or over in thickness, tests shall be made 
from both the thickest and the thinnest material rolled. 
(b) The number of tension and bend tests for steel castings 
will depend on the character and importance of the castings. 


(c) If any test specimen develops flaws, or if a tension 
test specimen breaks outside the middle third of the gage length, 
it may be discarded and another specimen substituted. 
13. If the results of the tension tests do not conform to the Retests. 
requirements specified in Section 5, retests may be made. 


IV. PERMISSIBLE VARIATIONS IN WEIGHT AND GAGE. 


not vary more then 2.5 per cent from that specified; except in V#*#ns- 2 


the case of sheared plates, which shall be covered by the fallow- = 
ing permissible variations to apply to single plates: 

(a) When Ordered to Weight—For plates 123 Ib. per sq. ft. 
or over: 


Under 100 in. in width, 2.5 per cent above or below the 
specified 
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100 in. in width and over, 5 per cent above or below the 
specified weignt. 

For plates under 123 Ib. per sq. ft.: ie 
Under 75 in. in width, 2.5 per cent above or below the 
specified weight; 

75 to 100 in. in width, 5 per cent above or 3 per cent 
below the specified weight; 

100 in. in width and over, 10 per cent above or 3 per cent 
below the specified weight. 


(b) When Ordered to Gage.—The thickness of each plate 
shall not vary more than 0.01 in. below that ordered. 

An excess over the nominal weight corresponding to the 
dimensions on the order shall be allowed for each plate, if not 
more than that shown in the following table, one cubic inch of 
rolled steel being assumed to weigh 0.2833 Ib.: 


ALLOWABLE Excess (EXPRESSED AS PERCENTAGE OF 
Thicknces Nominal Nomina. WEIGHT). 
Ordered, gon For Width of Plate as follows: 
in. sq. it. a 
Under in. to Under (75 in. to 
50 in. | 70in. over | 75 in. | 100in.| | over. 
5.10 to 637 | 10 | 15 20 | 
gz" is | 637“ 765| 85| 125) 17 | 
| 765" 0020) 7 10 15 
10.20 10 14 18 
12.75 8 12 16 
3 15.30 7 10 13 17 
16 17.85 ‘3 6 8 10 13, 
1 
20.40 5 7 9 12, 
25.50 4 6 8 


V. FINISH. 


15. The finished material shall be free from injurious seams, 
slivers, flaws, and other defects, and shall have a workmanlike 
finish. 
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16. The melt number shall be legibly stamped or rolled Marking. 
on all finished material and test specimens, except that small 

pieces may be shipped in securely fastened bundles, with the _ 
melt number legibly stamped on an attached metal tag. ’ 


= 


The inspector representing the shall have Inspection. 
free tn at all times while work on the contract of the pur- 


chaser is being performed, to all parts of the manufacturer’s 

works which concern the manufacture of the material ordered. ; 
The manufacturer shall afford the inspector, free of cost, all 7 
reasonable facilities to satisfy him that the material is being = 


furnished in accordance with these specifications. All tests and 
inspection shall be made at the place of manufacture prior to 
shipment, and shall be so conducted as not to interfere un- 
necessarily with the operation of the works. 
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AMERICAN SOCIETY FOR TESTING MATERIALS ay 
PHILADELPHIA, PA., U. S. A. P 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS 
FOR 


BOILER AND FIREBOX STEEL. 


JuNE 1, 1912. 


_ Grades. 1. There shall be two grades of steel for boilers, namely: — 
flange and firebox. 


I. MANUFACTURE, 


Process. 2. The steel shall be made by the open-hearth process. 
II. CHEMICAL PROPERTIES AND TESTS. 
Chemical 3. The steel shall conform to the following requirements as — 
Composition. 
to chemical composition: 
FLANGE. FiREBOX. 
Manganese............ 0.30 — 0.60 0.30-0.50 “ 
7 Phosphorus (Acid)...... not over 0.05 not over 0.04 ‘“ 
Ladle L- 4. To determine whether the material conforms to the J 
Analyses. 


requirements specified in Section 3, an analysis shall be made by 
the manufacturer from a test ingot taken during the pouring 
of each melt. A copy of this analysis shall be given to the 


purchaser or his representative. a 
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__-§. A check analysis may be made by the purchaser from a Check 
broken tension test specimen representing each plate as rolled, 4™#yses- 
and this analysis shall conform to the requirements specified in 


‘ 


III. PHYSICAL PROPERTIES AND TESTS. 


6. (a) The steel shall conform to the following requirements Tension Tests. 
as to tensile properties: 


FLANGE. FIREBOX. 
. Tensile strength, lb. per sq. in...... 55 000 — 65 000 52000 ~— 62000 


Yield poiet, 0.5 tens. str. 0.5 tens. str. 


Elongation in 8 in., min., per cent., 1.500 000 1 500 000 
— (See Section 7) ore Tens. str. Tens. str. 


() The yield point shall be determined by the drop of the 
beam of the testing machine. 
7. (a) For material over ? in. in thickness, a deduction of Modifications in 


0.5 from the percentage of elongation specified in Section 6 shall ™!°"#*#°™ 
be made for each increase of } in. in thickness above ? in. : 
(b) For material } in. or under in thickness, the elongation 
shall be measured on a gage length of 24 times the thickness of the 242 
specimen. 


8. (a) Cold-bend Tests.—The test specimen shall bend cold Bend Tests. 
through 180 deg. without fracture on the outside of the bent 7. 
portion, as follows: For material 1 in. or under in thickness, flat _ ; 
on itself; and for material over 1 in. in thickness, around a pin 
the diameter of which is equal to the thickness of the specimen. . 

(b) Quench-bend Tests——The test specimen, when heated 7 
to a light cherry red as seen in the dark (not less than 1200°F.), 
and quenched at once in water the temperature of which 
is between 80° and 90° F., shall bend through 180 deg. without | 
fracture on the outside of the bent portion, as follows: For mate- 
rial 1 in. or under in thickness, flat on itself; and for material 
over 1 in. in thickness, around a pin the diameter of which is 
equal to the thickness of the specimen. 2 

(c) Bend tests may be made by pressure or by blows. - 

9. For firebox steel, a sample taken from a broken tension Homogeneity 
test specimen shall not show any single seam or cavity more than 7*** 
— 
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154 SPECIFICATIONS FOR BOILER AND FIREBOX STEEL. 
; in. long, in either of the three fractures obtained in the test 
for homogeneity, which shall be made as follows: 

The specimen shal] be either nicked with a chisel or grooved 
on a machine, transversely, about jg in. deep, in three places 
about 2 in. apart. The first groove shall be made 2 in. from the 
square end; each succeeding groove shall be made on the opposite _ 
side from the preceding one. The specimen shall then be firmly 
held in a vise, with the first groove about } in. above the jaws, 
and the projecting end broken off by light blows of a hammer, 
the bending being away from the groove. The specimen shall be 
broken at the other two grooves in the same manner. ‘The object 
of this test is to open and render visible to the eye any seams 
due to failure to weld up or to interposed foreign matter, or any 
cavities due to gas bubbles in the ingot. One side of each fracture 
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be shall be examined and the lengths of the seams and cavities — 

_--—-—s determined, a pocket lens being used if necessary. 

Test Specimens. 10. (a) Tension and bend test specimens shall be taken from. 
the finished product, and shall be of the full thickness of material | 
as rolled. | 

(b) Tension test specimens shall be of the form and dimen- 
sions shown in Fig. 1. 

The sheared edges of bend test specimens shall be milled 
or planed. 

Number of Tests. 11. (a) One tension, one cold-bend, and one quench-bend 

- test shall be made from each plate as rolled. . 
(>) If any test specimen develops flaws, or if a tension test 
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specimen breaks outside the middle third of the gage length, 
it may be discarded and another specimen substituted. 


IV. PERMISSIBLE VARIATIONS IN WEIGHT AND GAGE. 


12. When Ordered to Gage. —The thickness of each plate Permissible 
shall not vary more than 0.01 in. below that ordered. aaeeenee 

An excess over the nominal weight corresponding to the 
dimensions on the order shall be allowed for each plate, if not 
more than that shown in the following table, one cubic inch of 
rolled steel being assumed to weigh 0.2833 Ib.: 


| ALLOWABLE EXcEss (EXPRESSED AS PERCENTAGE OF 
Nominat WEIGHT). 


Thickness Woche For Width of PI foll 
eight, | or Width o ate as follows: 
sq. ft. Under 50 in. to 70 in. | Under 75 in. to 
50 in. | 70in. | | 75 in. 100 in. | 
1 5 
% | 510 to 6.37) 10 15 20 ‘|: 
| 637 7.65 85) 12.5 | 17 
| “ | 
Js ri 7.65 “ 10.20 7 | 10 | 15 | 
1 10.20 10 14 | 18 
5 
Ps 12.75 | 8 12 16 
3 15.30 7 10 13 17 
7 5 
is 17.85 | 10 13 
3 20.40 9 12 
75 22.95 8.5 11 
2 | 25.50 8 10 
Over 8 | 6.5 9 
V. FINISH. i 


13. The finished material shall be free from injurious Finish. 


seams, slivers, flaws, laminations, and other defects, and shall 


VI. MARKING. 


14. The name of the manufacturer, melt or slab number, Marking. 
grade, and lowest tensile strength for its grade specified in Sec- 
tion 6, shall be legibly stamped on each plate. The melt orslab 
number shall be legibly stamped on each test specimen repre- 


senting that melt or slab. 
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VII. INSPECTION, 


15. The inspector representing the purchaser shall have free 
entry, at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which 
concern the manufacture of the material ordered. The manu- 
facturer shall afford the inspector, free of cost, all reasonable 
facilities to satisfy him that the material is being furnished in 
accordance with these specifications. All tests and inspection 
shall be made at the place of manufacture prior to shipment, 
and shall be so conducted as not to interfere unnecessarily with 
the operation of the works. 
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AMERICAN 

PHILADELPHIA, PA., U. S. A. 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


ADOPTED JUNE 1, 1912. 


A. Requirements for Rolled Bars. 


I. MANUFACTURE. 
1: The steel shall be made by the open-hearth process. _—Process. 


II. CHEMICAL PROPERTIES AND TESTS. 


2. The steel shall conform to the following requirements. Chemical 
on. 
as to chemical composition: Composi 
0.30 - 0.50 percent ° 


not over 0.04 5s 
* 0.045 


3. To determine whether the material conforms to the Ladle 
requirements specified in Section 2, an analysis shall be made by —_ _ 
the manufacturer from a test ingot taken during the pouring» oe 
of each melt. A copy of this analysis shall be given to the pur- “5 
chaser or his representative. 
4. A check analysis may be made by the purchaser from Check _ 5 
finished material representing each melt, and this analysis shall 4"*'¥5** 


conform to the requirements specified in Section 2. 


| 
MATERIALS 
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BOILER RIVET STEEL. te 
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III. PHYSICAL PROPERTIES AND TESTS. 


Tension Tests. 5. (a) The steel shall conform to the following requireme nts 
to tensile properties: 


Tensile strength, Ib. per sq. in 45 000 - 55 000 
Yield point, min., “ 0.5 tens. str. 


Elongation in 8 in., min., 1 500 000 
Tens. str. 
(But need not exceed 30 per cent). 


(b) The yield point shall be determined by the drop of the - 
beam of the testing machine. 

6. (a) Cold-bend Tests——The test specimen shall bend cold 
through 180 deg. flat on itself without fracture on the outside 
of the bent portion. 

(b) Quench-bend Tests——The test specimen, when heated to 
a light cherry red as seen in the dark (not less than 1200° F.), 
and quenched at once in water the temperature of which is be- _ 
tween 80° and 90° F., shall bend through 180 deg. flat on itself 
without fracture on the outside of the bent portion. 

(c) Bend tests may be made by pressure or by blows. 

Test Specimens. 7. Tension and bend test specimens shall be taken from the 


a on finished bars and shall be of the full-size section of material as 
rolled. 


Number of Tests. 8. Two tension, two cold-bend, and two quench-bend tests 
shall be made from each melt. - 


IV. PERMISSIBLE VARIATIONS IN GAGE. 


Permissible 9. The gage of each bar shall not vary more than 0.01 in. 


Variations. from that specified. 


| 
V. WORKMANSHIP AND FINISH. 


Workmanship. 10. ‘The finished bars shall be circular within 0.01 in. 
Finish. 11. The finished bars shall be free from injurious seams, 
slivers, flaws, and other defects, and shall have a workmanlike 


=) 

I. MARKING. 

MARKING 


Marking. 12. Rivet steel shall be shipped in securely fastened bundles, 
with the melt numbers legibly stamped on an attached metal tag. _ 
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VII. INSPECTION, 


13. The inspector representing the purchaser shall have — Inspection. 

entry, at all times while work on the contract of the purchaser 
is being performed, to all parts of the manufacturer’s works which 
concern the manufacture of the material ordered. The manu- 
facturer shall afford the inspector, free of cost, all reasonable 
facilities to satisfy him that the material is being furnished in 
accordance with these specifications. All tests and inspection 
shall be made at the piace of manufacture prior to shipment, and 
shall be so conducted as not to interfere unnecessarily with the 
operation of the works. 


B. Requirements for Rivets. 


I. PHYSICAL PROPERTIES AND TESTS. 


_ 14. The rivets, if tested, shall conform to the requirements Tension Tests. 
as to tensile properties specified in Section 5, except that the = 
elongation shall be measured on a gage length not less than ¢ 
four times the diameter of the rivet. 

15. The rivet shank shall bend cold through 180 deg. flat Bend Tests. 
on eee, as shown in Fig. 1, without fracture on the outside 


23 times the diameter of the ke, as , show n in Fig. 2, without 
cracking at the edges. 
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17. (a) If the results of the tension tests of the bars from 
which the rivets are made cannot be furnished, one tension test _ 
from each size in each lot of rivets offered for inspection shall _ 
be made. 

(b) Three bend and three flattening tests shall be made — 
from each size in each lot of rivets offered for inspection. 


II. WORKMANSHIP AND FINISH. 


Workmanship. 18. Rivets shall be true to form, concentric, and shall be © 
made in a workmanlike manner. 

19. Rivets shall be free from injurious scale, fins, seams, 
and other defects. 


Fi ish. 


III. REJECTION. 


Rejection. 20. Rivets which fail to conform to the requirements speci-. 
fied in Sections 14, 15 and 16 will be rejected, and the manu- 


facturer shall be notified. 


Number cf Tests. 
AZ 
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AMERICAN SOCIETY FOR TESTING MATERIALS 


PHILADELPHIA, PA., U. S. A. 


7 AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS 


FOR 
STEEL REINFORCING BARS. 


1. (a) There shall be three classes of steel reinforcing bars, Classes. 

namely: plain, deformed, and cold-twisted. 

(b) Plain and deformed bars are of two grades, namely: 
structural steel and hard. 

2. (a) The hard grade will be used only when specified. _ Basis of 

(b) If desired, cold-twisted bars may be purchased on the iene 
basis of tests of the hot-rolled bars before twisting, in which 
case such tests shall govern and shall conform to the require- 
ments specified for plain bars of structural steel grade. 


ADOPTED JUNE 1, 1912. 


I. MANUFACTURE. 


3. (a) The steel may be made by the Bessemer or the open- Process. _ 

hearth process. 
(6) Bars shall be rolled from new billets. No re-rolled 

material will be accepted. - 
4. Cold-twisted bars shall be twisted cold with one complete Cold-twisted 


twist in a length not over 12 times the thickness of the bar, — 
Cw 
II. CHEMICAL PROPERTIES AND TESTS. : = 
5. The steel shall conform to the following requirements Chemical 
Composition. 


as to chemical composition: 


Open-hearth........... 


Phosphorus not over 0.10 per cent 
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aanyese. requirements specified in Section 5, an analysis shall be made 


5 


purchaser or his representative. 


Tension Tests. 8. (a) The steel shall conform to the following requirements 
as to tensile properties: 


| Plain Bars. | Deformed Bars. 
_ Cold- 
Properties Considered. |  g¢tructural Structural twisted 
7 Steel Hard Steel Hard Bars. 
Grade. | Grade. | Grade. Grade. 
Tensile strength, lb. | 
wine 55 000-70 000 80000 min. 55 000-70 000 80000 min. Reeorde 
only. 
Yield point, min., lb. per 
33 000 50000 33 000 | 50000 55 009 
Elongation in 8 in., | 
‘min., per cent....... 1 400 000! 1 200 000! 1 250 0001! 1 000 000 ! 5 


Tens. str. Tens. str. “Tens. str._ | Tens. str. 


1 See Section 9. 


(b) The yield point shall be determined by the drop of the 

- beam of the testing machine. 
Modifications in 9. (a) For plain and deformed bars over ? in. in thickness 
Elongation. = or diameter, a deduction of 1 from the percentage of elongation 
_— in Section 8 shall be made for each increase of } in. in 


thickness or diameter above 2 in. 

mS (b) For plain and deformed bars under 7% in. in thickness 
‘ nf or diameter, a deduction of 1 from the percentage of rye 
specified in Section 8 shall be made for each decrease of 5 in. 


in thickness or diameter below ;% in. 
d 


Ladle 6. To determine whether the material conforms to the | ; 


by the manufacturer from a test ingot taken during the pouring _ 
of each melt. A copy of this analysis shall be given to the © 


oo . 7. A check analysis may be made by the purchaser from 
ae finished material representing each melt of open-hearth steel, and 
from each melt, or Jot of ten tons, of Bessemer steel, in which — 
wd case an excess of 25 per cent above the requirements specified — 

a? ‘in Section 5 shall be allowed. 
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10. (a) The test specimen shall bend cold around a pin Bend Tests. 


without fracture on the outside of the bent portion, as follows: 


BEND TEST REQUIREMENTS. 


Plain Bars. Deformed Bars. 


Thickness or Diameter 


Structural 
Steel 
Grade. 


180 deg. 
d 


180 deg. 


Hard 
Grade. 


180 deg. 
d=3t 


| 


Structural 
Steel 


Grade. 


180 deg. 
d=t 


Hard 
Grade. 


180 
d= |} d=2t 


180 deg. 


90 deg. 90 deg. 90 deg. | 
=t d=3t d=2t d=4t d= 
EXPLANATORY NOTE: d=the diameter of pin about which the specimen is bent; 
= the thickness or diameter of the specimen. 


180 deg. 


(b) Bend tests niay be made by pressure or by blows. | 
11. (a) Tension and bend test specimens for plain and Test Specimens. 
deformed bars shall be taken from the finished bars, and shall 
be of the full thickness or diameter of material as rolled; except 
that the specimens for deformed bars may be planed or turned 
for a length of at least 9 in., if deemed necessary by the man- 
ufacturer to obtain uniform cross-section. 
(b) Tension and bend test specimens for cold-twisted bars 
shall be taken from the finished bars, without further treatment; 
except as provided for in Section 2 (0). 
12. (a) At least one tension and one bend test shall be made 
from each melt of open-hearth steel, and from each melt, or 
lot of ten tons, of Bessemer steel. If material from one melt 
differs 2 in. or more in thickness or diameter, tests shall be made 
from both the thickest and the thinnest material rolled. 
(b) If any test specimen develops flaws, or if a tension 
test specimen breaks outside the middle third of the gage length, 
it may be discarded and another specimen substituted. 
13. If the results of the tension tests do not conform to Retests. ie 
the requirements specified in Section 8, a retest may be made. 


IV. PERMISSIBLE VARIATIONS IN WEIGHT. le 


14. The weight of any lot of bars shall not vary more than Permissible 
5 per cent from the theoretical Ww eight of that lot. aaa 
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V. FINISH. 


‘Finish. 15. The finished bars shall be free from injurious seams, — 
: slivers, flaws, and other defects, and shall have a workmanlike 
: finish. 


VI. INSPECTION.. 


16. The inspector representing the purchaser shall have free 
“entry, at all times while work on the contract of the purchaser is 
_ being performed, to all parts of the manufacturer’s works which — 
concern the manufacture of the material ordered. The manu- 
facturer shall afford the inspector, free of cost, all reasonable 
facilities to satisfy him that the material is being furnished in 


accordance with these specifications. . 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA, PA., U. S. A. 


AFFILIATED WITH THE 


_ INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. © 


FOR 
7 STEEL AXLES 


ADOPTED SEPTEMBER 1, 1905. 


1. These specifications cover three classes of axles, namely: Ciasses. — 
car and tender-truck axles; carbon-steel driving and engine- 
truck axles; and nickel-stee] driving and engine-truck axles. 

2. (a) Car and tender-truck axles shall not be subject Basis of 
to tensile requirements. eee 


(b) Driving and engine-truck axles shall not be subject to a 


drop test requirements. 


I. MANUFACTURE. 
3. The steel shall be made by the open-hearth process. Process. 


_ Il. CHEMICAL PROPERTIES AND TESTS. 
4. The steel shall conform to the following requirements Chemical 
Composition. 

as to chemical composition: 


CHEMICAL COMPOSITION. 


Driving and Engine-truck Axles. 
Car and Tender- 
truck Axles. 


Elements Considered. 
; Carbon Steel. Nickel Steel. 


Manganese, max., per cent...... 
Phosphorus, max., per cent...... 0. 
Sulphur, max., per cent......... 0. 


ooo 
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Chemical 
Analyses. 


Drop Tests. 


Tension Tests. 


SPECIFICATIONS FOR STEEL AXLES. 


5. To determine whether the material conforms to the 
requirements specified in Section 3, an analysis shall be made 
by the manufacturer. Drillings for analysis may be taken, at the 
option of the purchaser, from a test ingot taken during the pour- 
ing of each melt; or from the axle, parallel to the axis, at any 

point one-half the distance from the center to the surface, for 
car and tender-truck axles; or turnings may be taken from a 
tension test specimen for driving and engine-truck axles. 


III. PHYSICAL PROPERTIES AND TESTS. 

6. (a) The steel for driving and engine-truck axles shall 
conform to the following minimum requirements as to tensile 
properties: 


CARBON STEEL. NICKEL STEEL. 


Tensile strength, lb. per sq. in.......... 80 000 80 000 
Yield point, 40 000 50 000 
Elongation in 2 in., per cent............ 20 _ 25 
Reduction of area, 25 45 


(b) The yield point shall be determined by the drop of the 
beam of the testing machine. 
7. (a) The car and tender-truck axles shall conform to the 
following drop test requirements: 
The test axle shall be so placed on supports that the tup 
will strike it midway between the ends. It shall be turned 
over after the first and third blows, and, when required, after 
the fifth blow. When tested in accordance with the following 
conditions, the axle shall stand the specified number of blows 
without fracture and the deflection after the first blow shall not 
exceed that specified: 


Weight of Height of | Number | 
at Center, Supports, Tup, Drop, o First Blow, 
Ib. | ft. Blows. in. 
. 1 
4 } 3 1640 24 5 85 
3 1 
43 3 1640 26 5 8 
7 1 1 
3 1640 28k 5 8} 
43 3 1640 31 5 8 
43 3 1640 34 5 8 
53 3 1640 43 5 7 
3 7 
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SPECIFICATIONS FOR STEEL AXLES. 


(b) The deflection is the difference between the distance 


from a straight edge to the middle point of the axle, measured : 

before the first blow, and the distance measured in the same a ; 
manner after the blow. The straight edge shall rest only on _. 
the collars or the ends of the axle. . 


(c) The atmospheric temperature at the time of testing 
shall be recorded in the test report. 

8. The anvil of the drop-test machine shall be supported Bone, Dest 
on 12 springs, shall be free to move in a vertical direction, and , 
shall weigh 17,500 lb. The radii of the striking face of the tup 
and of the supports shall be 5 in. 

9. (a) Tension test specimens shall be taken from the Test Specimens. 
axle. The axis of the specimen shall be located at any point one- 
half the distance from the center to the surface, and shall be 


8 
Fic. 1. 


parallel to the axis of the axle. Specimens shall be of the form 
and dimensions shown in Fig. 1. 

10. (a) One tension test for driving and engine-truck axles Number of Tests. 
shall be made from each melt. 

(b) One drop test for car and tender-truck axles shall be 


made from each melt. 5 


IV. WORKMANSHIP AND FINISH. 


11. The axles shall conform in sizes, shapes, and limiting Workmanship. 
weights to the requirements given:on the order of the purchaser 
or the drawing sent’with it. In centering, 60-deg. centers with ¥ 
clearance Grilled at point shall be used. 7 


vr 


Marking. 
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SPECIFICATIONS FOR STEEL AXLES. 


12. The finished axles shall be free from injurious seams, 
slivers, flaws and other defects, and shall have a workmanlike > 


finish. 


V. MARKING. 


13. The name or brand of the manufacturer and the melt — 
number shall be legibly stamped on each axle at a place indicated _ 


by the purchaser. 


VI. INSPECTION. 


14. The inspector representing the purchaser shall have free _ 
entry, at all times while work on the contract of the purchaser is 
being performed, to all-parts of the manufacturer’s works which © 
concern the manufacture of the material ordered. The manu- 
facturer shall afford the inspector, free of cost, all reasonable 
facilities to satisfy him that the axles are being furnished in 
accordance with these specifications. All tests and inspection | 
shall be made at the place of manufacture prior to shipment, — 
and shall be so conducted as not to interfere unnecessarily with — 
the operation of the works. oo 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA, PA., U. S.A. 


AFFILIATED WITH THE 


_ INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPEC IFICATION S 


| HEAT-TREATED CARBON-STEEL AXLES, SHAFTS, 
4 _ AND SIMILAR OBJECTS. 


ADOPTED JUNE 1, 1912 


2 I. MANUFACTURE. a 


1. The steel may be made by the open-hearth or by any Process. 
other approved process. 

2. A sufficient discard shall be made from the top of each Dat 
ingot to insure freedom from injurious piping and undue segre- 4 
gation. 

3. The axles, shafts, or similar objects shall be allowed to Mest To oid 
become cold after forging; shall be reheated to the proper 
temperature to refine the grain (a group thus reheated being = 
known as a “quenching charge’’), and quenched in some medium; ; ' 
and then reheated to the proper temperature for annealing. 

4. For test purposes, a full-size prolongation shall be left Protongation 
on each axle, shaft, or similar object. aateees 

5. Before offering the parts for test, warped axles, shafts, or Warping. 
similar objects shall be straightened hot, that is, at a tempera- 
ture above 900° F. 
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170 SPECIFICATIONS FOR HEAT-TREATED STEEL AXLES. 


II. CHEMICAL PROPERTIES AND TESTS. 


Chemical 6. The steel shall conform to the following requirements: 
Composition. —~_as to chemical composition: 


Carbon ...... not over 0.60 per cent 
Manganese 0.40-0.80 “ 


Chemical 7. An analysis shall be made from one axle, shaft, or similar 
. object representing each melt, and this analysis shall conform — 
to the requirements specified in Section 6. Drillings for analysis — 
shall be taken from the crop end, parallel to the axis, at any 
point one-half the distance from the center to the surface. : 
In addition to the complete analysis, a phosphorus deter- _ 
tenon may be made by the purchaser from each broken 


tension test specimen, and this determination shall conform to 
the requirement for phosphorus specified in Section 6. 


III. PHYSICAL PROPERTIES AND TESTS. a 


8. (a) The steel shall conform to the following minimum 
requirements as to tensile properties: 


Tensile strength, lb. per sq. in....... 
Elastic limit, 
_ Elongation in 2 in., .per cent 

Reduction of area, 


(b) The elastic limit shall be determined by means of an 
extensometer. For loads above 8,000 lb. (40,000 lb. per sq. in.), 
‘each increment of load shall not be more than 200 Ib. (1000 Ib. 
per sq. in.). 
Bend Tests. 9. (a) The test specimen shall bend cold through 180 deg. 
around a 1-in. flat mandrel having a rounded edge of 3-in. radius, 
aq * without fracture on the outside of the bent portion. The form 
and suggested dimensions of the mandrel are shown in Fig. 1. 
_ (b) Bend tests may be made by pressure or by blows. 
Test Specimens | 10. (a) Tension and bend test specimens shall be taken 
from the crop end of the axle, shaft, or similar object. The axis 
of the specie shall be located at any point one- -half the dis- 
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SPECIFICATIONS FOR HEAT-TREATED STEEL AXLES. 171 


tance from the center to the surface and shall be parallel to the 
axis of the axle, shaft, or similar object. 

(b) Tension test specimens shall be of the form and dimen- 
sions shown in Fig. 2. 


t<------------4” (sucGesTED) -----------> 


Fic. 1. 


Bend test specimens shall be } in. square in section, and 
shall not exceed 6 in. in length. 

11. One tension and one bend test shall be made from Number of Tests. 
each annealing charge. If more than one quenching charge is . 
represented in an annealing charge, one tension and one bend 


m------- 


test shall be made from each quenching charge. If more than _ 
one melt is represented in a quenching charge, one tension and 
one bend test shall be made from each melt. 

12. If the results of the physical tests of any test lot of axles, Retests. 
shafts, or similar objects, do not conform to the requirements 


\ 
a 
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172 SPECIFICATIONS FOR HEAT-TREATED STEEL AXLES. 


specified in Sections 7 and 8, the manufacturer may re-treat 
each such test lot. Retests shall then be taken by the purchaser, 
and these shall govern its acceptance or rejection. 


IV. WORKMANSHIP AND FINISH. 


13. The axles, shafts, or similar objects shall conform in — 
sizes and shapes to the requirements given on the order of the pur- 
chaser or the drawing sent with it; and unless otherwise specified, 
shall be rough-turned with an allowance of § in. on the surface — 
for finishing, except on the collars of axles or other objects, 
which shall be left rough-forged. In centering, 60-deg. centers 
with clearance drilled at point shall be used. : 

14. The finished axles, shafts, or similar objects shall be free _ 
from injurious seams, slivers, flaws, and other defects, and shall 
have a workmanlike finish. 


’ 
V. MARKING. 


15. The melt number shall be legibly stamped on the rough | 
axles, shafts, or similar objects. In the case of axles or other _ 
objects with collars, the melt number shall be legibly stamped — 
on the rough-forged collar. After rough-turning, the name or 
brand of the manufacturer, melt number, individual axle or | 
shaft number, and inspector’s mark, shall be legibly stamped 
at a place indicated by the purchaser, except at any point be- 
tween the rough collars of axles or other objects. 


VI. INSPECTION AND REJECTION. 


16. (a) The inspector representing the purchaser shall 7 
have free entry, at all times while work on the contract of the , | 
purchaser is being performed, to all parts of the manufacturer’s | 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the axles, shafts, or similar 
objects are being furnished in accordance with these specifica- _ 
tions. Tests and inspection at the place of manufacture shall be 
made prior to shipment. 

(b) The purchaser may make the tests to govern the accep- 
tance or rejection of material in his own laboratory or elsewhere. 
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Such tests, however, shall be made at the expense of the 
purchaser. 

(c) All tests and inspection shall be so conducted as not to 
interfere unnecessarily with the operation of the works. 

17. (a) Axles, shafts, or similar objects which show injurious Rejection. 
defects while being finished by the purchaser will be rejected, 
and the manufacturer shall be notified. 

(b) Unless otherwise arranged, any rejection based on tests 7 
made in accordance with Section 16 (0) shall be reported within 
five working days from the receipt of samples. 

18. Samples tested in accordance with Section 16 (6), which Rehearing. 
represent rejected material, shall be preserved for two weeks from “ 
the date of the test report. In case of dissatisfaction with the 
results of the tests, the manufacturer may make claim fora —— 
rehearing within that time. 
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AMERICAN SOCIETY FOR TESTING MATERIALS | 
PHILADELPHIA, PA., U. S. A. 


= AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS | 
FOR 


FORGED AND ROLLED, FORGED, OR ROLLED 
SOLID CARBON-STEEL WHEELS FOR ENGINE- 
TRUCK, TENDER, AND PASSENGER 
SERVICE. 


MANUFACTURE. 


Process. . The steel shall be made by the open-hearth process. 
Discard. : A sufficient discard shall be made from the top of each - 
ingot from which the blanks are made, to insure freedom from — 
injurious piping and undue segregation. 
II. CHEMICAL PROPERTIES AND TESTS. 


Chemical 3. The steel shall conform to the following requirements | 
Composition. to chemical composition: 


AciD. Basic. 
Carbon 0.60-0.80 0.65 - 0.85 per cent 
Manganese........ . 0.55 - 0.80 0.55-0.80 “ 
Silicon. 0.15 = 0.35 0.10 — 0.30 
Phosphorus......... not over 0.05 not over 0.05 


Sulphur * 6.8 
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SPECIFICATIONS FOR WHEELS FOR PASSENGER SERVICE. 175 


4. To determine whether the material conforms to the Ladle 


Analyses. 


requirements specified in Section 3, an analysis shall be made 
from a test ingot taken during the pouring of each melt. A 
copy of this analysis shall be given to the purchaser or his 
representative. 

5. A check analysis may be made by the purchaser from one Check 
wheel representing each melt, and this analysis shall conform 4*!¥5** 
to the requirements specified in Section 3. A sample may be 
taken from any one point in the plate; or twosamples may be 
taken, in which case they shall be on radii at right angles to 
each other. Samples shall not be taken in such a way as to 
impair the usefulness of the wheel. Drillings for analysis shall 
be taken by boring entirely through the sample parallel to the 
axis of the wheel; they shall be clean and free from scale, oil 
and other foreign substances. All ony from any one wheel 
shall be thoroughly mixed together. 


III. TOLERANCES. 


6. Wheels shall be furnished rough-bored and with hubs Tolerances. 
faced. They may be furnished with contours as rolled with- 
out additional machine work, provided they conform to the 
dimensions specified within the following tolerances: 


(a) Height of Flange.—The height of flange shall not be 
less, but may be § in. more than that specified. 
_ (b) Thickness of Flange.—The thickness of flange shall not 
vary more than 7g in. from that specified. i 
(c) Radius of Throat.—The radius of throat shall not vary 
more than ;g in. from that specified. 
(d) Thickness of Rim.—The rim may vary in thickness, 


but the variation less than that specified shall 
not exceed ;4; in. The thickness of rim shall be i a 
7 measured from a base line drawn from the inter- ~~ 
section of the throat r dius and the tread, parallel = 
the axis of the wheel. 


(e) Width of Rim.—The width of rim shall not vary more 7 
than § in. from that specified. 

(f) Thickness of Plate-—The plate may vary in thickness, 

but the variation less than that specified shall not — 
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_ 176 SPECIFICATIONS FOR WHEELS FOR PASSENGER SERVICE. 

exceed 35 in. for each § in. in the thickness of the 
plate. 

(g) Limit Groove-—When limit groove is specified, the loca- 

tion of the center of limit-of-wear groove shall 
not vary more than } in. from that specified and 
its distance from the ‘ene edge of the rim at the 

thinnest point shall not be less than ¢ in. 

(hk) Diameter of Rough Bore.—The Gameter of rough bore 
shall not vary more than jg in. over nor more 
than § in. under that specified. When not speci- 
fied, the diameter of rough bore shall be } in. less 
than that of the finished bore, subject to the 
above limitations. 


1 (i) Diameter of Hub.—The diameter of hub may vary, but 
the thickness of wall of the finished bored hub shall 
not be less than 1§ in. at any point for bores 7 in. 
in diameter or under, nor less than 12 in., for bores 
over 7 in. in diameter, unless otherwise specified. 
The thickness of wall of the hub shall not vary 
more than 3 in. at any two points on the same 


wheel. 
( j) Length of Hub.—The length of hub shall not vary more 
than § in. from that specified. 
- 1) Depression of Hub.—For passenger-truck wheels and 
wheels of similar design, the depression of hub 
below the front face of the rim shall not be less, 
but may be § in. more than that specified. 

(k- -2) Projection of Hub.—For engine-truck wheels and 
wheels of similar design, the projection of hub 
from the back face of the rim shall not be less, 
but may be § in. more than that specified. 

x) Black S ‘pots in Hub.—Black spots in rough bore within 
2 in. of either face of the hub shall not exceed 

i zs in. in thickness. 
 (m) Eccentricity of Bore—The eccentricity between the 

7 tread at its center line and the rough bore shall 

not exceed ;{ in. 

q (n) Block mM arks on Tread.—Block marks shall not exceed 

in. in height. 
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SPECIFICATIONS FOR WHEELS FOR PASSENGER SERVICE. 177 


(0) Rotundity.—The wheels shall be gaged with a ring gage, 
and the opening between the gage and tread at 
a any point shall not exceed #5 in. 

(p) Plane——The wheels shall be gaged with a ring gage 

placed concentric with and perpendicular to the 

4 axis of the wheel. All points on the back of the 
rim equidistant froni the center shall be within a 
variation of 7g in. from the plane of the gage 
when so placed. 

(g) Tape Sizes —The wheels shall not vary more than five 
tapes under nor more than nine tapes over the 
size specified. 

(r) Mating—The wheels shall be mated as to tape sizes 
and shipped in pairs. 

7. The gages and tape used shall be based on Master Car Gages and 


IV. FINISH. 


8. (a) The wheels shall be free from injurious seams, cracks, Finish. _ 
laminations, or other defects detrimental to their strength or _ - 
service. 

(6) The wheels offered for inspection shall not be painted 
or covered with any substance that will hide defects, nor rusted ss 


to such an extent as to hide defects. 


V. MARKING. 


9. The name or brand of the manufacturer, date, and serial Marking. 
number, shall be legibly stamped on each wheel in such a way 
that the wheel may be readily identified. The tape size shall 
be legibly marked on each wheel. a 


VI. INSPECTION AND REJECTION. i, 


10. (a) The inspector representing the purchaser shall have Sanpestions 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s _ 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
senna facilities to — him that the wheels are being 
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178 SPECIFICATIONS FOR WHEELS FOR PASSENGER SERVICE. 


furnished in accordance with these specifications. Tests and 
inspection at the place of manufacture shall be made prior to 
shipment. 
(b) The purchaser may make the tests to govern the ac- 
ceptance or rejection of material in his own laboratory or else- 
here Such tests, however, shall be made at the expense of 
the purchaser. 
(c) All tests and inspection shall be so conducted as not 
; _ to interfere unnecessarily with the operation of the works. 

Rejection. 11. Unless otherwise arranged, any rejection based on tests 
made in accordance with Section 10(d) shall be reported within 
five working days from the receipt of samples. 

Rehearing. 12. Samples tested in accordance with Section 10(b), which 
represent rejected material, shall be preserved for two weeks 
from the date of the test report. In case of dissatisfaction with 

the results of the tests, the manufacturer may make claim for 
a rehearing within that time. 
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PHILADELPHIA, PA., U. S. A. 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS 
FOR 


FORGED AND ROLLED, FORGED, OR ROLLED SOLID 
~CARBON-STEEL WHEELS FOR FREIGHT- 
CAR SERVICE. 


ADOPTED JUNE 1, 1912. 


I. MANUFACTURE. 


1. The steel shall be made by the open-hearth process. 
2. A sufficient discard shall be made from the top of each 
ingot from which the blanks are made, to insure freedom from 
injurious piping and undue segregation. 


CHEMICAL PROPERTIES AND TESTS. | 


3. The steel shall conform to the following requirements 
as to chemical composition: 


II. 


Basic. 
0.60 - 0.80 0.65-0.85 percent 
Manganese ......... 0.55 0.80 0.55-0.80 “ 
0.15 0.35 0.10-0.30 “ 
Phosphorus......... not over 0.05 notover0.05 “ 


4. To determine whether the material conforms to the 
requirements specified in Section 3, an analysis shall be made 
(179) 


Process. 


Discard. 


Chemical 
Composition. 


Ladle 
Analyses. 


AMERICAN SOCIETY FOR TESTING MATERIALS 
a 
~ 


Check 
_ Analyses. 


by the manufacturer from a test ingot taken during the pouring 
of each melt. A copy of this analysis shall be given to the 
purchaser or his representative. 
5. A check analysis may be made by the purchaser from 
one wheel representing each melt, and this analysis shall con- 
form to the requirements specified in Section 3. A sample may 
be taken from any one point in the plate; or two samples may 
_ be taken, in which case they shall be on radii at right angles 
_ to each other. Samples shall not be taken in such a way as to 
impair the usefulness of the wheel. Drillings for analysis shall 
_ be taken by boring entirely through the sample parallel to the 
_ axis of the wheel; they shall be clean and free from scale, oil 
_ and other foreign substances. All drillings from any one wheel 
_ shall be thoroughly mixed together. 


III. TOLERANCES. 


shall conform to the lectin specified within the following 


tolerances: 


(a) Height of Flange-—The height of flange shall not be 
less, but may be § in. more than that specified. 

(b) Thickness of Flange-—The thickness of flange shall not 
vary more than 5 in. from that specified. 

_(c) Radius of Throat-—The radius of throat shall not vary 

more than jj; in. from that specified. 

(da) Thickness of Rim.—The rim may vary in thickness, but 
the variation less than that specified shall not 
exceed 34; in. The thickness of rim shall be 
measured from a base line drawn from the inter- 

_ section of the throat radius and the tread, parallel 
to the axis of the wheel. 

© Width of Rim.—The width of rim shall not vary more 
than } in. from that specified. 

(JS) Thickness of Plate—The plate may vary in thickness, 
but the variation less than that specified shall not 
exceed 3; in. for each } in. in the thickness of the 
plate. 
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(g) Limit Groove-—When limit groove is specified, the 
location of the center of limit-of-wear groove shall | 
_ hot vary more than 1 in. from that specified and — 
: its distance from the inner edge of the rim at the . 
7 thinnest point shall not be less than ? in. 
(h) Diameter of Rough Bore.-—The diameter of rough bore : 


anon not vary more than ;g in. over nor more than 7 


% in. under that specified. When not specified, 
the diameter of rough bore shall be } in. less than 
that of the finished bore, subject to the above 
limitations. 
(i) Diameter of Hub.—The diameter of hub may vary, but 
the thickness of wall of the finished bored hub 
7 shall not be less than 1 in. at any point for bores — 
7 in. in diameter or under, nor less than 13 in. > 
for bores over 7 in. in diameter, unless otherwise ~ 
specified. The thickness of wall of the hub shall 7 
not vary more than 3 in. at any two points on © 
the same wheel. 
] (j) Length of Hub.—The length of hub shall not vary more 
- than § in. from that specified. 


front face of the rim shall not be less, but may > 
7 be § in. more than that specified. 
Black S pots in Hub.—Black spots in rough bore within 
2 in. of either face of the hub shall not exceed ye 
in. in depth. 
(m) Eccentricity of Bore-——The eccentricity between 
tread at its cunter line and the rough bore shall — 
not exceed in. 
(n) Block Marks on Tread.—Block marks shall not — 
z in. in height. 
(0) Py —The wheels shall be gaged with a ring gage, 
any point shall not exceed , 
(p) Plane-——The wheels shall be with a ring gage 
placed concentric with and perpendicular to the axis 
| of the wheel. All points on the back of the rim 
ogni from the center shall be within a 
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variation of jg in. from the plane of the gage 
when so placed. 
(g) Tape Sizes —The wheels shall not vary more than five 


- “ tapes under nor more than nine tapes over the 
size specified. 
_ (r) Mating.—The wheels shall be mated as to tape sizes and 
shipped in pairs. 
Gages and 7. The gages and tape used shall be based on Master Car 


Builders’ standards. | 


= 


IV. FINISH. 


8. (a) The wheels shall be free from injurious seams, cracks, 
laminations, and other defects detrimental to their strength or | 
service. 
(b) The wheels offered for inspection shall not be painted or 
covered with any substance that will hide defects, nor rusted 
to such an extent as to hide defects 


| | 
V. MARKING. 


9, The name or brand of the manufacturer, date, and serial 
number shall be legibly stamped on each wheel in such a way 
that the wheel may be readily identified. The tape size shall 


be legibly marked on each wheel. 


VI. INSPECTION AND REJECTION. 


Inspection. 10. (a) The inspector representing the purchaser shall have 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s a 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the wheels are being 
furnished in accordance with these specifications. Tests and 
inspection at the place of manufacture shall be made prior to 
shipment. 

(b) The purchaser may make the tests to govern the accept- 
ance or rejection of material in his own laboratory or elsewhere. 
Such tests, however, shall be made at the expense of the pur- 


chaser. 


iv, 


Wa 
J 
4 
ah, 
4 4 
. 
Finish. 
4 
Some 
Marking. 
aa 
é 
“The 


_- SPECIFICATIONS FOR WHEELS FOR FREIGHT SERVICE. 183 


(c) All tests and inspection shall be so conducted as not to 
interfere unnecessarily with the operation of the works. 
11. Unless otherwise arranged, any rejection based on Rejection. 
tests made in accordance with Section 10(d) shall be reported 
within five working days from the receipt of samples. 7 
12. Samples tested in accordance with Section 10(b), which Rehearing. 
represent rejected material, shall be preserved for two weeks 
from the date of the test report. In case of dissatisfaction with 
the results of the tests, the manufacturer may make claim for a 
rehearing within that time. tind 
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AMERICAN SOCIETY FOR TESTING MATERIALS: 
PHILADELPHIA, PA., U. S. A. 
AFFILIATED WITH THE 


INTERNATION: AL ASSOCIATION FOR TESTING M ATERIALS. 


STANDARD SPECIFICATIONS 


FOR 
STEEL TIRES. 
ApoPpTepD AvuGusT 16, 1909. 


Classes. 1. These specifications cover three classes of tires, namely: 
Class A, driving tires for passenger engines; 
Class B, driving tires for freight engines and tires for engine- 
truck, tender-truck, trailer and car wheels; 
rg C, driving tires for switching engines. 
. Tires shall be subjected to drop test requirements only 
ian specified i in the order. 7 


I. MANUFACTURE 
Process. _ 3. The steel shall be made by the open-hearth process. _ 


re’ II. CHEMICAL PROPERTIES AND TESTS. ; 


Chemical 4. ‘The steel shall conform to the following requicements 
Composition. 
es as to chemical composition: 
Manganese not over 0.75 per cent 
Silicon * 
Phosphorus 0.05 
Sulphur 0.05 “ 


Chemical 5. (a) To determine whether the material conforms to the 
Analyses. = requirements specified in Section 4, an analysis shall be made 
(184) 
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by the manufacturer. Drillings for analysis may be taken, at 
the option of the purchaser, from a test ingot taken during the 
pouring of each melt; or turnings may be taken from a tension 
test specimen, or from a tire, when tires are machined by the 
manufacturer. A copy of this analysis shall be given to the 
purchaser or his representative, if he so desires. 

(6) When samples for chemical analysis are taken from the 
finished material, an excess of 25 per cent above the require- 
ments as to aie emataalh and sulphur specified i in Section 4 shall 
be allowed. 


III. PHYSICAL PROPERTIES AND TESTS. 


6. The steel shall conform to the following minimum Tension Tests. 
requirements as to tensile properties: 


Crass A. Crass B. Crass C, 

: Tensile strength, Ib. per sq. in.... 105 000 115 000 125 000 
Elongation in 2 in., per cent...... 12 10 8 
Reduction of area, per cent....... 16 14 12 


7. The test tire shall be placed vertically under the tup in Drop Tests. 
a running position on a solid foundation with an anvil weighing 
at least ten tons. It shall stand successive blows from a 2240-lb. : 
tup falling from heights of 10, 15, and 20 ft. and upwards, without 
breaking or cracking, until the following minimum deflection is 
obtained: 


(40T?+2D), 
where D is the internal diameter in inches and T the thick- 
ness of the tire at the center of tread in inches. 


8. (a) Tension test specimens shall be taken from test bars Tension Test 
from ingots of such size that the test bars shall receive as nearly 5?*™e"® 
as practicable the same amount of work as the tire. The speci- 


mens shall be of the form and dimensions shown in Fig. 1. 7 
(b) If desired by the purchaser, tension test specimens shall 


also be taken cold from tires which have been subjected to the 
drop test. The specimen shall be taken from that part of the 
tire least affected by the drop test. The axis of the specimen 
shall be at right angles to the radius and parallel to the face of 
the tire. 


9. The drop test aeaie anes be a test tire from each Drop Test 
= Specimens. 
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melt, selected by the inspector and furnished at the expense 
of the purchaser provided it conforms to the requirements. 
ged of 10. (a) One tension test shall be made from each melt. 

(b) When drop test requirements are specified in the order, 
one drop test shall be made from each melt; and one tension 
test shall also be made from each tire tested, in addition to that 
specified in Section 10(a), if desired by the purchaser. 

11. If the results of the physical tests of a tire do not conform 
to the requirements specified, retests on two additional tires from 
the same melt shall be made at the option of the manufacturer 
and at his expense; and if each of these conforms to the require- 
ments specified, all the tires in that melt shall be accepted. 


” 


A 
' 
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‘olerances 12. When furnished in the rough, the tires shall conform 
to the dimensions specified within the following tolerances: 


(a) Height of Flange-—The height of flange shall not vary 
more than ;%; in. from that specified. 

(6) Thickness of Flange-——The thickness of flange shall not 
vary more than ;j; in. from that specified. 

(c) Radius of Throat.—The radius of throat shall not vary 
more than } in. over nor more than jg in. under 
that specified. 

(d) Width of Tire-——The width of tire shall not vary more 
than } in. over nor more than ; in. under that 
specified. 

(e) InsideYDiameter—The inside diameter shall not vary 

_ more than § in. under the diameter of the finished 
tire. 
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( f) Outside Diameter—Tires 33 in. or under in inside 
diameter shall be furnished in sets not varying more 
than in. in outside diameter and not out of : 
round more than {jg in.; tires over 33 in. in inside 7 
diameter shall be furnished in sets not varying 
more than ;; in. in outside diameter and not 

out of round more than 33; in. 


13. ‘The t tires shall be free from injurious seams, cracks, Finish. 
laminations, or other defects detrimental to their strength or 


service. 
‘> VI. MARKING. 


number shall be legibly stamped on the tire close to the inside ay 
edge, where they will not be cut off at the last turning. Set _ 


numbers shall be legibly stenciled on each tire. 


VII. INSPECTION AND REJECTION. — 


15. The inspector representing the purchaser shall have Inspection. 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the tires are being __ 
furnished in accordance with these specifications. All tests and 
inspection shall be made at the place of manufacture prior to * 
shipment, and shall be so conducted as not to interfere unnec- 
essarily with the operation of the works. -_ * 

16. Tires which show injurious defects while being finished Rejection. 
by the purchaser will be rejected, and the manufacturer shall __ 
replace them at his own expense. 


4 
a The name or brand of the manufacturer and the serial Marking. | 
| 
& 


4 
a, AMERICAN SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA, PA., U. S. A. 
i. AFFILIATED WITH THE 
_ INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 
STANDARD SPECIFICATIONS 
FOR 
= STEEL FORGINGS. 


ADOPTED SEPTEMBER 1, 1905. 


Classes. 1. These specifications cover six classes of fe forgings, namely: 


7 soft or low-carbon steel; carbon steel, unannealed; carbon steel, 
annealed; carbon steel, oil-tempered; nickel steel, annealed; 
nickel steel, oil- tempered. 


4 


Process. 2. The steel may be made by the Bessemer, open- hearth, 
or crucible process. 


7. II. CHEMICAL PROPERTIES AND TESTS. 


Chemical 3. The steel shall conform to the following requirements 
Composition. 
as to chemical composition: 


CHEMICAL COMPOSITION. 


| 


: 7 Soft or Carbon Carbon Steel, Nickel Steel, 
J,, Elements Considered. | Low-carbon Steel, Annealed and Annealed and 
a er Steel. + Unannealed. Oil-tempered. Oil-tempered. 
Phosphorus, max., per cent....... 0.10 0.06 0.04 0.04 
Sulphur, max., per cent.......... 0.10 § 0.06 | 0.04 0.04 


ay a 
4 
x 
ad 
q 
‘2 
¢ 
~ 
| 
iz 
4 
= he 
‘ 


4, To determine whether the material conforms to the Chemical 
requirements specified in Section 3, an analysis shall be made 4™™¥*** 
by the manufacturer. Drillings for analysis may be taken, 

at the option of the purchaser, from a test ingot taken during 

the pouring of each melt; or from a bend test specimen; or 
turnings may be taken from a tension test specimen. 


III. PHYSICAL PROPERTIES AND TESTS. 


5. (a) The steel shall conform to the following minimum Tension Tests. 
requirements as to tensile properties: 


TENSILE REQUIREMENTS. 


| 


Tensile Strength, 


Ib. per sq. in. 
Elongation in 


Kinp or Foraincs. 


lb. per sq. in. 
Yield Point, 
Ib. per sq. in. 
Elastic Limit, 


Sorr or Low-caRBON STEEL. 


Solid or hollow, no diameter or thickness of sec- 
dom OVEF ID | 58 000 29 000 


Carson STEEL, UNANNEALED. | | 
Solid or hollow, no diameter or thickness of sec- | : 
tion over 10 in 75 000 | 37 500 
CarRBON STEEL, ANNEALED. 
Solid or hollow, no diameter or thickness of sec- | 


Carbon STEEL, OIL-TEMPERED. 

Solid or hollow, no diameter or thickness of sec- | 
tion over 3 in 

Solid, with rectangular sections not over 6 in. in 
thickness; or hollow, with walls not over 6 in. | 
in thickness 

Solid, with rectangular sections not over 10 in. in 
thickness; or hollow, with walls not over 10 in‘ 
ces 


Nicket STEEL, ANNEALED. 


Solid or hollow, no diameter or thickness of sec- 
tion over 10 in 

Solid, no diameter over 20 in. or thickness of sec- 
tion over 15 in 


Nicket STEEL, OIL-TEMPERED. 


Solid or hollow, no diameter or thickness of sec- 
tion over 3 in 

Solid, with rectangular sections not over 6 in. in 
thickness; or hollow, with walls not over 6 in. 
in thickness 

Solid, with rectangular sections not over 10 in. in 
thickness; or hollow, with walls not over 10 in. 
in thickness 


‘ 
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| 
Solid, no diameter over 20 in. or thickness of sec- 
Solid, diameter over 20 20000 24 30 (ad 
90000 |......| 55000| 20 45 
“a 
85000|......| 50000, 22 45 
| 
80 000 | ...... 18000, 23 40 
- 00 | 25 | 45 
80000) ......|45000| 25 45 
80000 |......| 45000} 24 40 
90000|......| 60000) 22 50 
a 
85 000 | 85.000 | 24 45 
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(b) The yield point shall be determined by the drop of the 
beam of the testing machine. 

(c) The elastic limit shall be determined by means of an 
extensometer. 

6. (a) The test specimen shall bend cold through 180 deg., 
around a pin, without fracture on the outside of the bent por- 
tion, as follows: 


KIND OF FORGING. DIAMETER OF PIN, IN. 


_ Carbon steel, annealed, | 


20 in. or over in diameter... 1} 
1 


(b) Bend tests may be made by pressure or by blows. 

7. (a) Tension and bend test specimens shall be taken 
from the forging or from the full-size prolongation of the same. 
The axis of the specimen shall be located at any point one- 
half the distance from the center to the surface and shall be 
parallel to the axis of the forging in the direction in which the © 
metal is most drawn out or worked. The test specimens for 
forgings with large ends or collars shall be taken from a prolon- 
gation of the same size as the forging back of the large end or 
collar. The test specimens for hollow forgings, either forged or 
bored, shall be taken within the finished section prolonged, 
with the axis of the specimen at any point one-half the distance | 
from the inner to the outer surface of the wall of the forging. 


| 4 
Bend Tests. a 
a 
4 
| ¥ : 
= 
' 
\ 
| | 
Test Specimens. 
- 
4 
pd 


sions shown in Fig. 1. 
Bend test specimens shall be 1 by 3 in. in section. _ . 
8. The number of tests from a melt or a forging will depend Hember of 
on the character and importance of the forgings. aeesaan 


IV. WORKMANSHIP AND FINISH. : 


9. The forgings shall conform in sizes and shapes to the Westanenitite. 
requirements given on the order of the purchaser or the drawing 


sent with it. 4 

10. The finished forgings shall be free from injurious seams, Finish, = 
slivers, flaws, and other defects, and shall have a woskueusliiee J 
finish. ay 


V. INSPECTION. 


11. The inspector representing the purchaser shall have Inspection. 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s Ss 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 


reasonable facilities to satisfy him that the material is being a 

furnished in accordance with these specifications. All tests and \ 

inspection shall be made at the place of manufacture prior to | os 


shipment, and shall be so conducted as not to interfere unnec- 7 
essarily with the operation “ the works. “4 
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Tension test specimens shall be of the form and dimen- 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA, PA., U. S. A. 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS 


FOR 
> STEEL CASTINGS. | 


ADOPTED JUNE 1, 1912. 


Classes. 1. These specifications cover two classes of castings, namely: | 

Class A, ordinary castings for which no physical require- — 
ments are specified. 

Class B, castings for which physical requirements are speci- 
fied. These are of three grades: hard, medium, and soft. 
Patterns. 2. (a) Patterns shall be made so that sufficient finish is 

allowed to provide for all variations in shrinkage. 


= 


metal, cores, and finished surfaces. It is recommended that 
core prints shall be painted black and finished surfaces red. 


(b) Patterns shall be painted three colors to represent 


I. MANUFACTURE. 


3. The steel may be made by the open-hearth, crucible, 
or by any other approved process. 
Heat Treatment. 4. (a) Class A castings need not be annealed unless so © 
specified. 
(b) Class B castings shall be allowed to become cold; shall 
then be reheated to the proper temperature to refine the grain, 
and allowed to cool slowly. 


(192) 


| 
4 
= 
4 


SPECIFICATIONS FOR STEEL CASTINGS. 


CHEMICAL PROPERTIES AND TESTS. 
5. The steel shall conform to the following requirements as Chemical 
to chemical composition: 
Crass A. Crass B, 
not over 0.30 percent  ~_.... 
Phosphorus..... not over 0.05 per cent 


6. To determine whether the material conforms to the Ladle 
requirements specified in Section 5, an analysis shall be made 4™!¥8** 
by the manufacturer from a test ingot taken during the pouring i 
of each melt. Drillings for analysis shall be taken not less a i’ 


than ¢ in. beneath the surface of the test ingot. A copy of 
this analysis shall be given to the purchaser or his representative. 
7. A check analysis of Class B castings may be made by Check 
the purchaser from a broken tension or bend test specimen, in A™*!¥8e* _ 
which case an excess of 20 per cent above the requirements ae 
as to phosphorus and sulphur specified in Section 5 shall be 
allowed. ODrillings for analysis shall be taken not less than 
1 in. beneath the surface. 


III. PHYSICAL PROPERTIES AND TESTS. a 


8. (a) The steel for each grade of Class B castings shall Tension Tests. 


conform to the following minimum requirements as to tensile | > 
properties: 
Harp. Mepium. Sort. 
Tensile strength, lb. per 80 000 70 000 60 000 
Yield point, 36 000 31 500 27 000 
Elongation in 2 in., per cent......... 15 18 22 
Reduction of area, 20 25 300 


= (b) The yield point shall be determined by the drop of the fa 
beam of the testing machine. 

9. The test specimen for soft castings shall bend cold Bend Tests. 
through 120 deg. and for medium castings through 90 deg., | 
around a 1-in. pin, without fracture on the outside of the bent 
portion. 

10. In the case of small or unimportant castings, a test to Alternative Tests 
destruction on three castings from a lot may be substituted for *° Pesuctiom. 
the tension and bend tests. This test shall show the material 
to be ductile, free from injurious defects, and suitable for the 
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purpose intended. A lot shall consist of all castings from the 
same melt, annealed in the same furnace charge. . 

11. (a) Test bars shall be attached to Class B castings 
weighing 500 lb. or over, provided the design of the castings 
will permit. If the castings weigh less than 500 Ib., or are 
of such a nature that test bars cannot be attached, two test 
bars shall be cast to represent each melt; or the quality of 
the castings shall be determined by tests to destruction as 
specified in Section 10. All test bars shall be annealed with the 
castings they represent. 

The manufacturer and purchaser shall agree whether test 
bars can be attached to castings, and also on the location of the 
bars on the castings and the method of casting unattached bars. 


45 


1” 


(b) Tension test specimens shall be of the form and dimen- 
. sions shown in Fig. 1. 
a Bend test specimens shall be 1 by 3 in. in section. 
Number of Tests. 12. (a) One tension and one bend test shall be made from 
melt. 
te a! (b) If any test specimen shows defective machining or 
; _ develops flaws, or if a tension test specimen breaks outside the 
‘ Pes gage length, it may be discarded; and the manufacturer and 
* __ the purchaser or his representative shall agree upon the selection 
another specimen in its stead. 


IV. WORKMANSHIP AND FINISH. 


13. The castings shall substantially conform to the sizes 
and shapes of the patterns, and shall be made in a workman- 


like manner. 


Test Specimen 
= 
6 


14. (a) The castings shall be free from all injurious defects. Finish. 

(b) The castings offered for inspection shall not be painted iti 
or covered with any substance that will hide defects, nor rusted 7 
to such an extent as to hide defects. 


V. INSPECTION AND REJECTION, 


15. The inspector representing the purchaser shall have free Inspection 
entry, at all times while work on the contract of the purchaser is 
being performed, to all parts of the manufacturer’s works which 
concern the manufacture of the material ordered. The manu- 
facturer shall afford the inspector, free of cost, all reasonable 
facilities to satisfy him that the material is being furnished in 
accordance with these specifications. All tests and inspection 
shall be made at the place of manufacture prior to shipment, 
and shall be so conducted as not to interfere unnecessarily with 
the operation of the works. 

16. Castings which show injurious defects before or after 
machining will be rejected, and the manufacturer shall be 
notified. 
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AMERICAN SOCIETY FOR TESTING MATERIALS ~ 


PHILADELPHIA, PA., U. S. A. 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS 
FOR 
AUTOMOBILE CARBON AND ALLOY STEELS. 


ADOPTED JUNE 1, 1912. 


1. Automobile steels shall be purchased on the basis of — 


the requirements as to chemical composition specified in Sec- 
tions 5, 6 and 7. Requirements as to physical properties have — 
been omitted for all steels except castings, because the majority 
of automobile steels, except castings, are either worked or given _ 
special heat treatments by the purchaser. It is recommended 
that tension and bend tests shall be specified for the material — 
as shipped, whenever it is practicable to do so. When physical 
. requirements are specified, requirements as to carbon shall be 
q a omitted. 
‘Steel Castings. 2. (a) The term “Steel Castings” shall not include malle- 
able iron castings. 
(b) The Standard Specifications for Class B Steel Castings, 
adopted June 1, 1912, by the American Society for Testing 
Materials, are hereby made a part of these specifications, and — 
shall govern the purchase of automobile steel castings. 


I. MANUFACTURE. 


3. The steels may be made by the Bessemer, open-hearth, 
crucible, electric, or by any other approved process. The entire 
(196) 
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process of manufacture and testing shall accord with the best 
current practice. 

4. A sufficient discard shall be made from the top of each Discard. 
ingot to insure freedom from injurious piping and undue 
segregation. 


II. CHEMICAL PROPERTIES AND TESTS. 


m- Chemical 


ical composition specified in Tables I to VIII, appended to ances 


4 these specifications, and which are entitled as follows: 


P 
5. The steels shall conform to the requirements as to che 


TABLE. TITLE. 
I........ Automobile Carbon Steels. 
Automobile Nickel-Vanadium Steels. 


ae Automobile Nickel-Chromium Steels. 

| Automobile Nickel-Chromium-Vanadium Steels. 

VII..... Automobile Chromium-Vanadium Steels. 
VIII.... Automobile Silico-Manganese Steel and Valve Metals. 


lo determine whether the material conforms to the Ladle 


requirements specified in Tables I to VIII, an analysis shall 4"™¥S** 


be made by the manufacturer from a test ingot, or ingots, | 
taken during the pouring of each melt. Drillings for analysis 
shall be taken not less than } in. beneath the surface of the = 
test ingot and in as sound metal as possible. A copy of this — » Ge 
analysis shall be given to the purchaser or his representative, _ : 


if he so desires. 
7. (a) A check analysis may be made by the purchaser, Check 
and this analysis shall conform to the requirements specified 4"™¥S** 


in Tables I to VIII. ral 7 
(b) Drillings for analysis of bars, billets, or other regular 
shapes, shall be taken parallel to the axis, at any point one- a 


half the distance from the center to the surface. 

(c) Drillings for analysis may be taken from a broken ten- 
sion or a bend test specimen, if physical requirements are 
specified. 

(d) Drillings or cuttings for analysis of irregularly shaped 
pieces for which no physical requirements are specified, shall 
be, taken from both the thickest and the thinnest sections. 
Surface drillings shall be discarded. > 
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-_ (e) Wire, tubing, sheets, and rods less than 1} in. in thick- 
ness, shall be sampled through or across the entire section. 

(/) In all check analyses, an earnest effort shall be made 
to determine the composition of the melt or lot, before rejecting 
material. 

(g) In case of dispute, the percentage of sulphur shall be 
determined by the gravimetric (so-called ‘‘ oxidation” or “aqua 
regia’’) method, using all the precautions recognized in the best 
current practice. 


III. PHYSICAL PROPERTIES AND TESTS. | 


Physical 8. If physical requirements are specified, the following 
Properties. 


Sections 9 to 16 shall form a part of the modified specifications. 


Yield Point. 9. The yield point shall be determined by the drop of the 
beam of the testing machine. . 
Elastic Limit. 10. The elastic limit shall be determined by means of an 
extensometer. 
Bend Tests. 11. (a) The bend test shall be made cold. 
(6) Bend tests may be made by pressure or by blows. 
Tension Test 12. (a) Tension test specimens for rolled or forged bars, 
Specimens. or other regular shapes, shall be taken from the material as 
rolled or forged. The axis of the specimen shall be located at — 
any point one-half the distance from the center to the surface _ 
and shall be parallel to the axis of the shape. The specimens 
shall be of the form and dimensions shown in Fig. 1. 
(b) Tension test specimens for irregularly shaped forgings 
may be taken from the forging or from the full-size prolongation — 


of the same. The specimens shall be of the form and dimen-— 
sions shown in Fig. 1. 
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(c) Tension test specimens for plates, shapes, etc., shall be 
taken from the finished product, and shall be of the full thick- 
ness of material as rolled. They may be of the form and dimen- 
sions shown in Fig. 2; or with both edges parallel; or they may 
be turned to a diameter of ? in. for a length of at least 9 in., 
with enlarged ends. 
13. Bend test specimens shall be taken from the material Bend Test 
as rolled or forged, and shall be 13 in. wide, if possible. For a 
material ? in. or under in thickness or diameter, the specimens 
shall be of the full thickness or diameter of material as oo: s a 


or forged; for material over ¢ in. in thickness or diameter, the 


PARALLEL SECTION 
"NOT LESS THAN 9” 


-> 


” 
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<}><-]"->« ETC. > 
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specimens may be 3 in. square in section. The sheared edges 

of specimens shall be milled or planed. 
14. (a) Material which is to be used without annealing or annealed 

further treatment shall be tested as rolled or forged. Spas 
(6) Tension and bend test specimens for material which is 

to be annealed or otherwise treated before use, shall be cut 

from properly annealed or similarly treated short lengths of 

the full secticn of the piece. 

7 15. (a) At least one tension and one bend test shall be 

made from each melt. 

- (b) If any test specimen shows defective machining or 

~ dev elops flaws, or if a tension test specimen breaks outside the 

gage length, it may be discarded; and the manufacturer and 

Bry anges shall agree upon the selection of another specimen 
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16. If the results of the physical tests of any lot of material 
do not conform to the requirements specified, two retests shall 
be made and each of these shall conform to the requirements 
specified. 


IV. INSPECTION AND 


17. (a) The inspector representing the purchaser shall have 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the material is being 
furnished in accordance with these specifications. Tests and 
inspection at the place of manufacture shall be made prior to 
shipment. 

(b) The purchaser may make the tests to govern the 
acceptance or rejection of material] in his own labocatory or else- 
where. Such tests, however, shall be made at the expense of 
the purchaser. 

(c) All tests and inspection shall be so conducted as not 
to interfere unnecessarily with the operation of the works. 

18. Unless otherwise arranged, any rejection based on 
tests made in accordance with Section 17(b) shall be reported 
within ten working days from the receipt of samples. 

19. Samples tested in accordance with Section 17(4), which 
represent rejected material, shall be preserved for one month 
from the date of the test report. In case of dissatisfaction with 
the results of the tests, the manufacturer may make claim for a 
rehearing within that time. 
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APPENDIX. 


TABLE I.—AUTOMOBILE CARBON STEELS, 


CARBON. MANGANESE, Puos. SuLpH. 


: Permissible : | Permissible Not 
Desired. Ra Desired. 


.30-0. 60 | | 0.040 


—) 


io 
© 


Screw Srock. 


0.08-0.20 0.55 0.30-0.80 , 0.06-0.12 


Sree, Castines, Ciass B. 


As required for the chemical and physical properties. See Standard Specifications for 
Steel Castings. 


All values are expressed in per cent. 


_ TABLE II.—AUTOMOBILE NICKEL STEELS. 


CARBON. 


MANGANESE. Puos. NICKEI. 


Desired. Permissible Desired. Permissible Not Not Desired.| Permissible — 
nge. Range. Over Over | Range. 


0.50-0.80 0.040 | 0.040 3.! 3.25-3.75 


wo 
SoS 


oO 


All values are expressed in per cent. 


TABLE III.—AUTOMOBILE NICKEL-VANADIUM STEELS. 


CARBON. MANGANESE. Puos. | SutpH. NICKEL. VANADIUM. 


| 
Permissible! De- Permissible Not | Not De- | Permissible 


| Over sired. | Range. 


Range. sired. Range. Over 


0.65 0.50-0.80 0.040 0.040 3.50 3.25-3.75 


“ 


| 


All values are expressed in per cent. 
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TABLE IV.—AUTOMOBILE NICKEL-CHROMIUM STEELS. 


Wirn Low Nicke. 


NICKEL. CHRoMIUM. 


CaRBON. MANGANESE. Puos. 


| 
Desired. Permissible 


Permissible N 
Range. _ Desired. ot ot 


Permissible Permissible 
Range. Over Over Desired. Range. Desired. ange. 


0.65  0.50-0.80 0.040 06.040 1.25 1.00-1.50 0.50 0.30-0 


SSSSSRS5 


Wirn Mepium Nicket. 


.30-0.60 0.040 0.040 1.75 00 1.00 75-1.2 


SSRSRS 


Hica Nicket. 


.30-0.60 0.040 0.040 .25-3.75 1.50 1.25-1.75 


All values are expressed in per cent. 


TasBLE V.—AvuTOMOBILE NICKEL-CHROMIUM-VANADIUM STEELS. 


Low NIcke.. 


CARBON. MANGANESE. Puos. NICKEL. CHROMIUM. VANADIUM 
: 


De- Permissible De- Permissible Not | Not | De- Permissible De- Permissible De- Not 
sired.| Range. sired. Range. Over Over | sired. Range. sired. Range. sired. Under 


0.15 0.10-0.20 0.65 0.50-0.80 0.040 0.040, 1.25. 1.00-1.50 0.50 0.30-0.75 0.18 0.12 
0.25 0.20-0.30 

0.30 5 

0.35 

0.40 

0.45 

0.50 


Wits Mepium NIcKeL. 


0.45  9.30-0.60 0.040 0 040 1.75 1.50-2.00 1.00 | 0.7 


on 


o 


All values are expressed in per cent. 
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TABLE VI.—-AUTOMOBILE CHROMIUM STEELS. 


CARBON. MANGANESE, Supu. | CHROMIUM. 


De- Permissible | Desired, | Permissible N Not Desired. Permissible 
sired. Range. Range. re Over Range. 


95 0.90-1.05 | . 20-0. 45 0.030 1.00 
1.20 1.10-1.30 | ™ 
0.90-1.05 1.10-1.30 


TABLE VII.—AuTOMOBILE CHROMIUM-VANADIUM STEELS. 


Carson. MANGANESE. Pros. | VANADIUM. 

| 
Desired., Permissible | Desired. Permissible Not | Not — Desired. Permissible posired | Not Under 
Range. Range. Over Over ange. 


« 
q 
4 


0.10-0.20 | 0.65 0 50-0.80 0.040! 0.040 0.90 0.70-1.10 0.18 0.12 
0.15-0.25 “ “ “ “ 
0.20-0.30 
0.25-0.35 | 
0.30-0.40 
0.35-0.45 | 
0.40-0.50 
0.45-0.55 
0.90-1.05 0.35 0.20-0.45 


All values are expressed in per cent. 


TABLE VIII.—AuUTOMOBILE SILICO-MANGANESE STEEL AND VALVE 


Sirtco-MANGANESE STEEL. 


CARBON. MANGANESE, SILIcon. 


De- | Permissible  posired, | Permissible Desired. | Permissible 
yer | | 


sired. | Range. Range. Over ange. 


0.50 | 0.45-0.55 0.65 0.50-0.80 0.010 | 0.010 | 1.75 | 1.50-2.00 


Vatve No. 1. 


Shall be malleable and contain not less than 96 per cent Nickel. 


Vatve No. 2. 


NICKEL. 

Not Over 

1.50 0.0410 | 28 .00-35.00 
(The remainder shall be iron.) 


All values are expressed in per cent. 
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P ba PRACTICE RECOMMENDED FOR ANNEALING MIS. 
| CELLANEOUS ROLLED AND FORGED 


CARBON-STEEL OBJECTS. 


= 
ApopTEep AUGUST 21, 


Purpose and General Procedure.—The usual purpose in 
annealing miscellaneous forged or rolled carbon-steel objects is to 
remove existing coarseness of grain. This removal is brought 
about by heating the object to an annealing temperature, which 
varies with the carbon content of the metal. But the rate at which ° 
the object cools from this annealing temperature influences its 
properties very profoundly. Hence this rate of cooling should be 
suited to the duties which the object has to perform in service, and 
hence to the properties which we seek to give it. 

Therefore these specifications first consider the annealing 
temperature to which the piece must be heated in order to remove 
existing coarse grain, and then the rate of cooling from that tem- 
perature. 

Under certain special conditions an annealing is required in 
order to remove, not coarseness of grain, but the effects of rolling 
or otherwise working the metal at a temperature so low as to set up 
serious internal stress. Appropriate treatment for these conditions 
is given in Section 14. 

As these specifications are intended to apply to a great variety 
of miscellaneous objects, they are purposely made suggestive rather 
than mandatory in many respects, because no single set of rules 
can be applicd rigorously to such widely varying classes of objects 
and 
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a RECOMMENDED FOR ANNEALING. 
ce ANNEALING FOR REMOVING EXISTING COARSE GRAIN. 


2. Method of Heating.—In the case of large objects, the heat- 
ing of the interior of which lags behind that of the outside, though 
_ the early part of the heating may if desired be rapid, the final 
approach to the annealing temperature aimed at should be slow, 
; so that the interior may be brought fully up to it without carrying 
. the exterior far beyond it, because in general any needlessly high 
: temperature is injurious, and tends to re-coarsen the grain. The 
temperature should be held long enough at the annealing point to 
insure that the whole of the interior reaches that point, and that 
the refining of the grain may become complete. An exposure of one 
_ hour should be long enough for pieces twelve inches thick. Thicker 
pieces need a longer heating. 

; 3. Control of Temperature. Pyrometers.—F¥or all important 
_work in careful hands the use of some trustworthy pyrometer is 
strongly recommended. But most pyrometers should be checked 
frequently against some standard. For those who are unwilling to 
take this trouble it is safer to rely on a trained eye than on an 
-unchecked pyrometer. The operator should have clearly before 
him the fact that no pyrometer indicates the temperature of the 
interior of the object heated, and that the temperature which most 
pyrometers indicate is one between the temperature of the outside 
of the object heated and the temperature of the flame which is 
supplying the heat. Wherever practicable the part of the pyro- 
meter which is supposed to reach the temperature of the object 
_ heated should be in immediate contact with that object, and should 
be protected from the flame or other source of heat by a suitable 
insulation, as for instance by covering it with sand. In important 
cases the gas or other source of heat should be shut off for at least 

ten minutes before taking the observation. 
4. Control Without the Use of a Pyrometer.—In working 
without a pyrometer and relying on the eye, the light surrounding 
_ the furnace should be dull, and should be kept as nearly constant as 
practicable, in order that the eye may not be misled by the chang- 
ing contrasts between the surrounding light ard that of the object 
heated. In particular, direct sunlight should be excluded, and 
_ any arc or other strong lights should be so placed that neither they 
themselves nor any concentrated part of their light is in the field 
of the operator’s sight when he is estimating by eye the temperature 
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of the objects to be annealed. Allowance should be made for the 
brighter surroundings by day than at night, and on sunny than on 
dark days. 

5. Magnetic Indications—The annealing temperature for 
steels containing between 0.50 and 0.90 per cent. of carbon is that 
at which the metal suddenly ceases to be magnetic. This fact may 
sometimes be used for the purpose of fixing or verifying the 
annealing temperature. 

6. Annealing Temperature.—In general, the higher the carbon 
content the lower should be the annealing temperature. Hence 
different temperatures are given for different ranges of carbon 
content. Further, in order to bring the interior of large objects 
up to an effective annealing temperature, their outside may often 
be raised advantageously somewhat above that temperature. 
Hence for each range of carbon content a range of temperature 
is given. The upper limit of this range applied (1) to larger ob- 
jects, and (2) to the lower part of the range of carbon content given. 

The following ranges of temperature should be used for the 
several ranges of carbon content indicated. They refer to the 
usual moderate manganese content. For steels with a manganese 
content greater than 0.75 per cent. slightly lower temperatures 
suffice. 


Range of Carbon Content. Range of Annealing Temperature. 


Less than 0.12 per cent. 875 to 925°C. (1607-1697° F.) 


ae 


0.12 to 0.29 840 870 (1544-1598. 
0.30 ‘* 0.49 815 “ 840 “ (1499-1544. “*) 


0.50 “* 1.00 790 “815 “ (1454-1499. “*) 


| 7. Care in Heating.—Care should be taken that all parts of the 
object reach the same temperature. To that end it may be neces- 
sary to mask from the heat, by means of bricks, the thinner part 
of objects of varying thickness. When the heating is nearly 
finished, these bricks may be removed. In particular the flame 
should never be allowed to touch any part of the object under 
treatment. 

8. Cooling.—After the object has been held at the annealing 
temperature long enough to make its temperature nearly uniform 
throughout, and to complete the refining of the grain, it should 
be cooled in a way suited to its carbon content and to giving it the 
specific properties needed. The general principles are: first, 
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the higher the carbon the slower should be the cooling; and 
second, the slower the cooling the softer and more diictile the metal 
will be, and the lower will be its tensile strength, elastic limit,and 
yield point. The greatest softness and ductility are obtainedata 
certain sacrifice of strength and elasticity, and the greatest strength 
and elasticity at a certain sacrifice of softness and ductility. : 

For most purposes neither of these extremes is desired, and it : i 


is not only sufficient as regards quality but economical to remove the 
object from the furnace as soon as it has been thoroughly annealed, 
and to allow it to cool in air, always completely protected not only 
from rain and snow but from sharp drafts of air. Objects con- 
taining more than o.50 per cent. of carbon should cool more slowly 
till the color dies out, say at 500° C. (932° F.), as for instance by 
leaving them in the furnace. They may then be removed and 
cooled in air. Further, thin objects containing between 0.25 and _ 
0.50 per cent. of carbon should be treated like those of 0.50 per _ 
cent. of carbon, unless they can be so massed together that their 
collective bulk will retard their cooling, so that they will collec- — . 
tively cool even in air with moderate slowness, like single large a 
objects. 


§ 
SPECIAL ANNEALING METHODS. 


g. The foregoing methods are economical because they release _ 
the furnaces early for further use. In case special qualities are ore: 
desired the following methods may be used. . a 
10. To Give the Greatest Sojiness and Ductility of which the 
metal is capable, even at a certain sacrifice of strength and elastic 3 
limit, for instance for ease of machining or to resist a small number - i 
of severe distortions, the metal should be cooled slowly, either 7 
within the furnace, or in the case of large objects, under a cover 
of lime, clay, or other slow conductor of heat. The slower the ? 
cooling and the lower the temperature to which slow cooling is 
carried, the softer and weaker will the steel be. But for - 
cases for which even unusual softness and ductility are required, it _ 
suffices to remove the object from the furnace when it has become > 
dead black, and to cool it thenceforth in air. .. 
11. To Give Great Tensile Strength and High Elastic om 
even at a certain sacrifice of ductility, the cooling should be more _ 
rapid, the rapidity to be see by the thickness and carbon 
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content of the object. Thin objects and those with high carbon 
content cannot stand so rapid a cooling as thick and low-carbon 
ones, lest their ductility be too far sacrificed. For instance, thick 
objects with less than 0.50 per cent. of carbon may be cooled com- 
pletely in air, of course protected from rain or snow. Objects 
with 0.50 per cent. of carbon or more, and thin objects with from 
0.30 to 0.50 per cent. of carbon, may be cooled in air if their cooling 
is somewhat retarded, as for instance by massing them together, 
as happens in the case of rails. 

12. To Give an Unusually High Combination of Ductility 
with Tensile Strength and Elastic Limit. Water or Oil Quenching 
and Annealing.—This process needs great care and intelligence, | 
and should in general be used only by those familiar with high- _ 
grade steels. After holding at the annealing temperature suited _ 
to the particular steel, as indicated in Section 6, the object is 
quenched in oil, which should be kept in circulation. It may be 
quenched in water if its carbon content is so low and its shape so 
simple that it is not in danger of cracking or receiving permanently 
harmful stress. In any event the danger of such cracking and 
stress is lessened by removing ihe object from the oil or water 
before it has cooled completely, say when its temperature has — 
fallen to 160° C. (320° F.). It should if possible not cool below _ 
100° C. (212° F.) and certainly not below 20° C. (68° F.). The > 
annealing should begin within a very few hours after the quenching 
and if possible without ever allowing the piece to cool below 
too° C. (212° F.) and certainly not below 20° C. (68° F.). 

The steel thus hardened should next be annealed by heating _ 
to a temperature suited for giving the properties needed. In © 
general the higher this annealing goes, the more ductile will the __ 
steel become, and the lower will be its strength and elastic limit. _ 

For very high elastic limit and tensile strength, anneal at 500° _ 
to 650° C. (932° to r202° F.). In this case the ductility will be low. 
Some steels, such as watch-springs and shafting, are annealed at _ 
350°C. Little commercial annealing is done below 500° C. 

For intermediate tensile strength, elastic limit, and ductility, 
best suited to the majority of cases, anneal at 600° to 650° C. 
(1112° to 1202° F.). 

For the greatest ductility, with good strength and elastic limit, 


° fe) ° ° 
anneal at from 725° to 750° C. (1337° to 1382° F.). 
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ture long sanek not only to allow its interior to rerch it, but a. 
to relieve the stress given in the water or oil quenching. For pieces 
of moderate thickness a four-hour exposure should suffice. 
13. To Give a Moderate Increase of Strength and Elastic Limit 
above that Given by a Simple Slow Cooling, without the Full Sacri- 
fice of Ductility which a Simple Air Cooling would Cause.—After 
holding at the annealing temperature suited to the carbon content, 
= indicated in Section 6, hasten the cooling till the object is at a 
r dull red, say 650° C. (1202° F.), and henceforth cool slowly. The 
hastening of the cooling may be brought about in the case of thin 
7. objects in relatively shallow furnaces by opening the furnace door 
4 till the temperature falls to dull redness; or by running the objects 
out into the air on a movable car-bottom, and returning them to 


the furnace when they have cooled to dull wide: or even, in the 


case of objects with not over 0.30 per cent. carbon and not too 


thin, by a temporary immersion in oil or even water, followed by a: 


7 return to the furnace. In cases in which such operations are to be 
6 performed frequently, special unfired chambers may be used for 
the final slow cooling, thus leaving the annealing furnaces proper 
a > available for their regular work. The results obtained in this way 


ts Be os are not as good as those obtained with the method described in 


Section 11. 
14. Special Annealing to Remove the Effects of Rolling or 
the in the Cold or at any Unduly 
-(1427° F.) and cooled with a slowness which should increase with 
_ the thickness, i. e., the least dimension of the piece. In the case 


of thin plates a mere heating to 725° C. (1337° F.), followed imme- 


2 _ diately by slow cooling, should suffice. In the case of thick forg- 

. ~ ings, in which much time may be needed to allow severe stress to 

3 relieve itself, the sojourn at 775° C. (1427° F.) may be prolonged 

_ for several hours, though always at the cost of superficial decar- 
burizing. 

Such annealing for steel containing less than 0.15 per cent. 

; carbon should be at goo° C. (1652° F.). Great brittleness may 


_ be caused by annealing very low carbon steel in the ne 


of 700° C, (1292° F.), after cold working. 
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STANDARD MAGNETIC TESTS OF IRON AND STEEL. 


ApDopPpTED JUNE 1, 1912. 
Core Loss. 

The power consumption in electrical sheet steel when sub- 
jected to an alternating magnetization is known as the core loss. 
The standard core loss is the total power in watts consumed in 
each kilogram of material at a temperature of 25° C., when sub- 
jected to a harmonically varying induction having a maximum of 
10,000 gausses and a frequency of 60 cycles per second, when 
measured as specified below. It is represented by the symbol Wjo/¢9. 

The ageing coefficient is the percentage change in the standard 
core loss after continued heating at 100° C. for 600 hours. 

The standard core loss shall be measured under the following 
conditions: 

The magnetic circuit consists of 10 kg. (22 lbs.) of the test 
material, cut with a sharp shear into strips 50 cm. (19{¢ ins.) long 
and 3 cm. (17's ins.) wide, half parallel and half at right angles to 
the direction of rolling, made up into four equal bundles, two con- 
taining material parallel and two containing material at right angles 
to the direction of rolling, and finally built into the four sides of a 
square with butt joints and opposite sides consisting of material 
cut in the same manner. No insulation other than the natural 
scale of the material (except in the case of scale-free material) 
shall be used between laminations, but the corner joints shall be 
separated by tough paper 0.01 cm, (0.004 in.) thick. 
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The magnetizing winding shall consist of four solenoids sur- 
rounding the four sides of the magnetic circuit and joined in series. 
A secondary coil shall be used for energizing the voltmeter and the 
potential coil of the wattmeter. . 
These solenoids shall be wound on a form of any non-magnetic 
non-conducting material of the following dimensions: 


Inside cross-section..............4 by 4 cm. 
Thickness of wall not over 0.3 cm. 
Winding length.................42 cm. j 


The primary winding on each solenoid shall consist of 150 turns of 
copper wire uniformly wound over the 42-cm. length. ‘The total — 
resistance of the magnetizing winding shall be between 0.3 and 
0.5 ohm. The secondary winding of 150 turns of copper wire on 
each solenoid shall be similarly wound beneath the primary wind- | 
ing. Its resistance shall not exceed 1 ohm. - 

A voltmeter and the voltage coil of a wattmeter shall be con- 
nected in parallel to the terminals of the secondary winding of the 
apparatus. The current coil of the wattmeter shall be connected 
in series with the primary winding. 

A sine wave electromotive force shall be applied to the primary — 
winding and adjusted until the voltage of the secondary circuit is 
given by the equation: 


4fNnBM 
4lD108 
in which 


f=form factor of primary E.M.F.=1.11 for sine wave 
N =number of secondary turns = 600 
n=number of cycles per second =60 
B=maximum induction = 10,000 
M =total mass in grams 10,000 
1=length of strips in centimeters = 50 
D=specific gravity = 7.5 for high-resistance steel 
= 7.7 for low-resistance steel 
E = 106.6 volts for high-resistance steel for sine voltage 
= 103.8 volts for low-resistance steel for sine voltage 


ance of over 2 ohms per meter-gram, and 7.7 for all steels having 
a resistance of less than 2 ohms per meter-gram. ‘These steels are 


designated as high- and /ow-resistance steels, respectively. 
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The wattmeter gives the powcr consumed in the iron and the 
secondary circuit. ‘Lhe loss in the secondary circuit is given in 
terms of the total resistance and voltage. Subtracting this correc- 
tion term from the total power gives the net power consumed in the 
steel as hysteresis and eddy current loss. Dividing this value by 
ten gives the core loss in watts per kilogram. 

The Procedure.—1. Cut from the test material a number of 
strips 3 by 50 cm., half parallel and half at right angles to the 
direction of rolling. 

2. Place on the balance a pile of strips weighing 2.5 kg. Add 
a second pile of the same kind, bringing the weight up to 5 kg. In 
each case the weight is taken to the nearest strip. Add in succes- 
sion two piles of 2.5 kg. each, of the other kind of strips, bringing 
the weight up to 7.5 kg. and 10 kg. respectively. 

3. Secure each bundle by string or tape (not wire) and insert 
in the apparatus as indicated. 

4. Apply the alternating voltage to the primary coil and tap 
the joints together until the current has a minimum value, as shown 
by an ammeter in series. Then clamp the corncrs firmly by some 
suitable device. 

5. Shunt the ammeter and adjust the primary current until 
the voltmeter indicates the proper value. This adjustment may be 
made by an auto-transformer, by varying the field of the alternator, 
or by both, but not by the insertion of resistance or inductance in 
the primary circuit. Simultaneously the frequency must be ad- 
justed to 60 cycles. 

6. Read the wattmeter. 

7. Calculations. Subtract from the wattmeter reading the 
instrument losses, which will be constant for any set of instruments 
and voltage, and divide by 10. The result is the standard core loss. 


& 
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magnetizing force in a given piece of magnetic material which 
has been previously demagnetized and then subjected to many 
reversals of the given magnetizing force. 

Both the induction B and the magnetizing force H shall be 
expressed in terms of the C. G. S. electromagnetic unit (gauss). 
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Sheet Metal.—The standard normal induction data for sheet 
material shall ccnsist of the magnetizing forces corresponding to 
inductions cf 2,cco, 4,000, 6,0c0, 8,oc0, 10,000, 12,000, 14,000, 
16,0Cc0, 18,cc0, 20,c00 gausses, or such as may be obtained without 
exceeding a magnetizing force of 200 gausses. 

The following details are to be observed: 

The test material shall consist of 5 kg. of the strips cut as 

indicated for the standard core loss test. 

. 2 The magnetic circuit shall be a rectangle having the test 
_ material for one pair of opposite sides, and the same or different 
material for the other pair, which may be shorter. The joints at 


edges. 
The magnetomotive force is applied in two sections. The | 
‘main magnetizing coils shall consist of two equal and uniformly | 
wound solenoids surrounding the test material. The compen- — ; 
sating coils shall consist of four short coils, each having the © 
‘same number of turns wound closely over the ends of the mag- 
netizing coils. 
The test coil surrounds the middle portion of each bundle of at 
test material. Four other test coils of half the number of turns 
are placed over the test material, approximately midway between 
the yokes and the center. The two ccnter test coils are joined in © 7 
series and the four end test coils are joined in series. The on te 
ponding ballistic deflections, duc to these two test coils, are measures 7 
of the magnetic fluxes through the underlying portions of the mag- 
netic circuit. By connecting the two test coils so that the induced 
electromotive forces oppose each other, and adjusting the current: 
through the compensating magnetizing coils so that there is no — 
resulting ballistic deflection, an approximate uniformity of flux is 
secured through the greater portion of the test material, and the 
induction may be measured ballistically in the regular manner. 
_ The magnetizing force when the flux is adjusted to uniformity is 
that calculated from the uniform winding of the main magnetizing 
solenoids. 

The cross-section of the magnetic circuit is determined as in 
the standard core loss test. 

Rods.—The standard test for rods for use in clectromagnets 


shad consist of the magnetizing forces corresponding to inductions 
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of 2,000, 4,000, 6,000, 8,000, 10,000, 12,000, 14,000, 16,000, 
18,000, 20,000 gausses, or such as may be obtained without 
exceeding a magnetizing force of 200 gausses. 

The standard test for rods intended for permanent magnets 
shall consist in the measurement of the magnetizing force, the 
residual induction, and the coercive force corresponding to a 
maximum induction of 14,000 gausses. 

Standard tests shall be made by the Burrows compensated 
double yoke method (described in Standard Electrical Engineer’s 
Handbook, and also in Technical Paper No. 117 of the Bureau of 
Standards). 
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1. The iron shall be made wholly from puddled iron and Process. 
shall be free from any admixture of iron scrap or steel. 
2. Iron Scrap.—This term applies only to foreign or bought Definition 
scrap and does not include local mill products free from foreign silat as 
or bought scrap. 


II. PHYSICAL PROPERTIES AND TESTS. 


as to tensile properties: 


Tensile strength, lb. per sq. in 
(See Section 4.) 
— Yield point, min., Ib. per sq. in 


Elongation in 8 in., min., per cent 
Reduction of area, ” 


(b) The yield point shall be determined by the drop of the 
beam of the testing machine. The speed of the cross-head of the 
machine shall not exceed 1} in. per minute. 
4. (a) For material over 1.5 and under 5 sq. in. in section, Modifications 
a deduction of 1000 Ib. per sq. in. from the tensile strength ¥,teem® 


specified in Section 3 shall be made. 
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_ (0) For material 5 sq, in. or over in section, a deduction of 
2000 Ib. per sq. in. from the tensile strength specified in Section 3 
shall be made. 

5. (a) Cold-bend Tests——The test specimen shall bend cold 
through 180 deg. around a pin the diameter of which is equal 
to the diameter of the specimen, without fracture on the outside 
of the bent portion. 

(b) Hot-bend Tests——The test specimen, when heated to a 
bright cherry red, shall bend through 180 deg. flat on itself 
without fracture on the outside of the bent portion. 

(c) Nick-bend Tests—The test specimen, when nicked 25 
per cent around with a tool having a 60-deg. cutting edge, to 
a depth of not less than 8 nor more than 16 per cent of the diame- 
ter of the specimen, and broken, shall show a wholly fibrous frac- 
ture. 

_ (d) Bend tests may be made by pressure or by blows. 
Etch Tests: | -—S«6.._ The cross-section of the test specimen shall be ground 
a _ or polished, and etched for a sufficient period to develop the 
. structure. ‘This test shall show the material to be free from 
steel. 

Test Specimens. 7. (a) Tension test specimens shall be of the full section of 

: material as rolled, if possible. Otherwise, the specimens shall be 
taken from the material as rolled; for bars 23 in. or less indiameter, 
the axis of the specimen shall coincide with the axis of the bar; 
for bars over 23 in. in diameter, the axis of the specimen shall be 
located at any point one-half the distance from the center to the 
surface and shall be parallel to the axis of the bar; and the speci- 
mens shall be turned to a diameter of 1 in. for a length of at least 
9 in., with enlarged ends. 

(b) Bend and etch test specimens shall be of the full section 
of material as rolled; except that for bars over 1} in. in diameter, 
the cold-bend test specimen. may be machined to not less than 
1 sq. in. in section. 

8. (a) Bars of one size shall be sorted into lots of 100 each. 
“Two bars shall be selected at random from each lot or fraction 


thereof, and tested as specified in Sections 3 and 5; but only 
one of these bars shall be tested as specified in Section 6. 


1A solution of two parts water, one part concentrated hydrochloric acid, and one part 
concentrated sulphuric acid is recommended for the etch test. 
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= (b) If any test specimen from either of the bars originally — 
selected to represent a lot of material, contain surface defects z Am 


pea not visible before testing but visible after testing, or if a tension — i 
Aas test specimen breaks outside the middle third of the gage length, 
es one retest from a different bar will be allowed. ois yon 

a a III. PERMISSIBLE VARIATIONS IN GAGE. 
ia 9. The bars shall conform to the standard limit gages adopted Permissible 
Variations. 


-: by the Master Car Builders’ Association in 1883. 


IV. FINISH. 
10. The bars shall be smoothly rolled and free from slivers, Finish. 
depressions, seams, crop ends, and evidences of being burnt. 


V. MARKING. 
The bars shall be stamped or marked as designated by Morking. 
the 


VI. INSPECTION AND REJECTION. 


ys 4 12. (a) The inspector representing the purchaser shall have Inspection. 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. _ 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the material is being 
furnished in accordance with these specifications. Tests and 
‘inspection at the place of manufacture shall be made prior to 
shipment. 
fi ; (b) The purchaser may make the tests to govern the ac- | 
ceptance or rejection of material in his own laboratory or else- 
where. Such tests, however, shall be made at the expense of — 
purchaser. 
) 13. (a) If either of the test bars selected to represent a lot ‘anes 
- does not conform to the requirements specified in Sections 3, 4, 5, 
6, the lot will be rejected. 
(6) Bars which develop defects in forging or machining will a 
be rejected, and the manufacturer shall. be notified. 
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PHILADELPHIA, PA, U.S. 
AFFILIATED WITH THE 


YTERNATIONAL Associ ATION FOR ‘TEST TING MATERIALS. 


STANDARD SPECIFICATIONS 
FOR 
REFINED WROUGHT-IRON BARS. 


Apoptep JUNE 1, 1912. 


I. MANUFACTURE. 
1. Refined wrought-iron bars shall be made wholly from 


puddled iron, and may consist either of new muck-bar iron ora 
mixture of muck-bar iron and scrap, but shall be free from any 
admixture of steel. 


II. PHYSICAL PROPERTIES AND TESTS. 
Tension Tests. 2. (a) The iron shall conform to the following minimum 
_Tequirements as to tensile properties: 


Tensile strength, lb. per sq. in 


(See Sections 3 and 4.) 
Elongation in 8 in., per cent 
(See Section 5) 


(b) The yield point shall be determined by the drop of the 
* beam of the testing machine. The speed of the cross-head of the 
machine shall not exceed 1} in. per minute. 

Permissible 3. Twenty per cent of the test specimens representing one 

Tensile Strength. Size may show tensile strengths 1000 lb. per sq. in. under or 
5000 Ib. per sq. in. over that specified in Section 2; but no speci- 
men shall show a tensile strength under 45,000 lb. per sq. in 
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e 4. For flat bars which have to be reduced in width, a deduc- Modifications in 
tion of 1000 Ib. per sq. in. from the tensile strength specified _ er 
~ Sections 2 and 3 shall be made. 

5. Twenty per cent of the test specimens representing one Perm:ssible 


V ti 
size may show the following percentages | of elongation in 8 in.: ae. 


“ce “e 


Fiat Bars. 


6. (a) Cold-bend Tests—The test specimen shall bend Bend Tests. 
cold through 180 deg. without fracture on the outside of the bent 
- portion, as follows: For round bars under 2 sq. in. in section, 
around a pin the diameter of which is equal to the diameter 
of the specimen; for round bars 2 sq. in. or over in section and 7 
for all flat bars, around a pin the diameter of which is equal to a 
twice the diameter or thickness of the specimen. : 
(b) Hot-bend Tests——The test specimen, when heated to 
a temperature between 1700° and 1800° F., shall bend through A 
180 deg. without fracture on the outside of the bent portion, as : ei 


follows: For round bars under 2 sq. in. in section, flat on it- 
self; for round bars 2 sq. in. or over in section and for all flat 

_ bars, around a pin the diameter of which is equal to the diameter 
or thickness of the specimen. 

(c) Nick-bend Tests——The test specimen, when nicked 25 
per cent around for round bars, and along one side for flat 
bars, with a tool having a 60-deg. cutting edge, to a depth of 
not less than 8 nor more than 16 per cent of the diameter or 

_ thickness of the specimen, and broken, shall not show more 
than 10 per cent of the fractured surface to be crystalline. 

(d) Bend tests may be made by pressure or by blows. 

7. The cross-section of the test specimen shall be ground 


1A solution of two parts water, one part concentrated hydrochloric acid, and one part 


concentrated sulphuric acid is recommended for the etch test. 
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or polished, and etched for a sufficient period to develop the 
structure. This test shall show the material to be free from 
steel. 

8. (a) Tension and bend test specimens shall be of the full 
section of material as rolled, if possible. Otherwise, the speci- 
mens shall be machined from the material as rolled; the axis 
of the specimen shall be located at any point one-half the distance 
from the center to the surface of round bars, or from the center 
to the edge of flat bars, and shall be parallel to the axis of the bar. 

(b) Etch test specimens shall be of the full section of material 
as rolled. 

9. (a) All bars of one size shall be piled separately. One 
bar from each 100 or fraction thereof will be selected at random 
and tested as specified. 

If any test specimen from the bar originally selected to repre- 
sent a lot of material, contains surface defects not visible before 
testing but visible after testing, or if a tension test specimen 
breaks outside the middle third of the gage length, one retest 
from a different bar will be allowed. 


PERMISSIBLE VARIATIONS IN GAGE. 

Permissible 10. (a) Round bars shall conform to the standard limit gages 
— adopted by the Master Car Builders’ Association in 1883. 

¥ - oe (6) The width or thickness of flat bars shall not vary more 

ae than 2 per cent from that specified. 
— 
IV. FINISH. 
Finish. = : - 11. The bars shall be smoothly rolled and free from slivers, 
depressions, seams, crop ends, and evidences of being burnt. 
= V. INSPECTION AND REJECTION, 
Inspection. 12. (a) The inspector representing the purchaser shall have 


free entry, at all times while work on the contract ‘of the pur- 
chaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the material is being 
furnished in accordance with these specifications. Tests and 
inspection at the place of manufacture shall be made prior to 
shipment. 
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SPECIFICATIONS FOR REFINED WROUGHT-IRON Bars. 


(b) The purchaser may make the tests to govern the accept- —_ 
ance or rejection of material in his own laboratory or elsewhere. 
- Such tests, however, shall be made at the expense of the pur-— 


chaser. 
13. All bars of one size will be rejected if the test specimens Rejection. 


representing that size do not conform to the requirements 
specified. 

specified. 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA, PA., U. S. A. 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS FOR FOUNDRY _ 


Apoptep AuGusT 16, 1909. 


PERCENTAGES AND VARIATIONS. 


In order that there may be uniformity in grading, the follow- 
ing percentages and variations shall be used. f 


Silicon. Sulphur. 
7 Per cent. Code. Per cent. Code. 
La 0.04 Sa 
1.50 0.05 
2.00 i 0.06 
2.50 0.07 
3.00 0.08 
3.50 0.09 
0.10 
(0.25 allowed either way.) (Maximum.) 


Total Carbon Manganese. Phos phorus. 
Percent. Code. Percent. Code. Percent. Code, 
3-00 Ca 0.20 Ma 0.20 Pa 
3.20 Ce 0.40 Me 0.40 
3-40 Ci 0.60 Mi 0.60 
3.60 Co 0.80 Mo — 0.80 
3.80 Cu 1.00 Mu 1.00 
1.25 My 1.25 
1.50 Mh 1.50 
(Minimum.) (0.20 allowed either way.) (0.15 allowed either way.) 
*It is recommended that foundry pig iron be bought by analysis, and that when so 
bought these Standard Specifications be used. 
¢ These specifications do not advise that all five elements be specified in all contracts 
for pig iron, but do recommend that when these elements are specified, the given per- 
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Iliustration of the use of above coding: The word Li-se-ca-mo-pi indicates 


Sil. Sul. Carb. Mang. Phos. 


2.00 0.05 3-00 0.80 0.60 
with variations as allowed. - 


Percentages of any element specified half way between the eA a 
above shall be designated by the addition of the letter X to the sail 
lower symbol. 

zxample.-—PeX indicates Phosphorus 0.50, with “allowed” 
variations (0.15) up and down. 

In the case of phosphorus and manganese, the percentages: 


may be used as maximum or minimum figures, but unless so speci-— 
“y fied they will be considered to include the variations above given. 


- 


SAMPLING AND ANALYSIS. 


Each car load, or its equivalent, shall be considered as a unit 
in sampling. 
One sample shall be taken to every four tons in the car, and 
_ shall be so chosen from different parts of the car as to represent 
as nearly as possible the average quality of the iron. 
Drillings shall be taken so as to fairly represent the composition _ 
of the pig as cast. r 
An equal weight of the drillings from each pig shall be thor- 7 
oughly mixed to make up the sample for analysis. 
In case of dispute, the sampling and analysis shall be made _ 
by an independent chemist, mutuaily agreed upon, if practicable, 
at the time the contract is made. 
; it is recommended that the standard methods of the American a: 
- Foundrymen’s Association be used for analysis. Gravimetric barnes 
ee shall be used for the analysis of sulphur, unless otherwise 
_ specified in the contract. 
8 The cost of re- ieee and re-analysis shall be borne by : 


- 


BASE OR Guero PRICE. 


For market quotations, an iron of 2.00 per cent. in silicon 
c _ (with variations of 0.25 either way) and 0.05 per cent. in sulphur 
(maximum) shall be taken as the base. 


- 
2 
4 
4 
OF 
| 


224 STANDARD SPECIFICATIONS FOR FouNpRY Pic IRON. 


THE AMERICAN FOUNDRYMEN’S ASSOCIATION SUGGESTS THE 
FOLLOWING CLAUSES FOR THE PURPOSE OF ADJUSTING 
DISPUTES BETWEEN BUYER AND SELLER. 

Base Table-—The following table may be filled out, and may 
become a part of the contract. “B’’, or Base, represents the price 
agreed upon for a pig iron running 2.00 per cent. in silicon (with 
allowed variation of 0.25 either way) and under 0.05 per cent. in 
sulphur; ‘“‘C” is a constant differential to be determined at the 
time the contract is made. 

This table is for settling any differences which may arise in — 
filling a contract, as explained under penalties and allowances, — 
and may be used to regulate the price of a grade of pig iron which © 
the purchaser desires, and the seller agrees, to substitute for the — 
one originally specified. 

Silicon percentages allow 0.25 variation either way. Sulphur 
percentages are maximum. 


Sulphur, 
Silicon, per cent. 
1.50 1.25 1.00 
B—1C B—2C B—3C 
B—2C B—3C B—4C 
B—3C B—4C B—5C 
..B+3C B+% B-2C B—4C B—5SC B—6C 
--B+2C 2 3C > B—5C B—6C B—7C 
.-B+I1C B—6C B—7C B—8C 
..B —2 -5C B—6C B—7C B—8C B—9C 
Penalties.—In case the iron, when delivered, does not conform 
to the specifications, the buyer shall have the option of either 
refusing the iron, or accepting it on the basis shown in the above 
table, which must be filled out at the time the contract is made. 
Allowances.—In case the furnace cannot, for any good reason, 
deliver the iron as specified at the time delivery is due, the pur- 
chaser may at his option accept any other analysis which the fur- 
nace can deliver, the price to be determined by the base table 
above, which must be filled out at the time the contract is made. 
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} STANDARD SPECIFICATIONS FOR CAST-IRON PIPE 
AND SPECIAL CASTINGS. 


ADOPTED NOVEMBER I5, 1904. 
DESCRIPTIONS OF PIPES. 


SECTION 1. The pipes shall be made with hub and spigot 
joints, and shall accurately conform to the dimensions given in 
Tables I and II. They shall be straight and shall be true circles 
‘in section, with their inner and outer surfaces concentric, and shall 
be of the specified dimensions in outside diameter. They shall 
be at least 12 feet in length, exclusive of socket. For pipes of each 
‘size from 4-inch to 24-inch, inclusive, there shall be two standards 
of outside diameter, and for pipes from 30-inch to 60-inch, inclusive, 
there shall be four standards of outside diameter, as shown by 
Table II. 

All pipes having the same outside diameter shall have the 

same inside diameter at both ends. The inside diameter of the 
lighter pipes of each standard outside diameter shall be gradually 
increased for a distance of about 6 inches from each end of the 
pipe so as to obtain the required standard thickness and weight 
for each size and class of pipe. 

Pipes whose ‘standard thickness and weight are intermediate 

between the classes in Table IT shall be made of the same out- 
side diameter as the next heavier class. Pipes whose standard 
thickness and weight are less than shown by Table IT shall be 
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STANDARD SPECIFICATIONS FOR CAST-IRON PIPE. 


TaBLe I.—GENERAL DIMENSIONS OF PIPEs. 


Pipe 120” 


Diam. or Sockets. DEPTH OF Socksts.| 

Actual | 

Nominal Outside 

Diam., | Classes : Special Special 

ins. Castings, ripe, | Castings, 
| ins. ins. 
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TARLE 


| D1aM. OF SOCKETS. OF SOCKETS. 
— | Actual | 
Nominal Outside; = 
Diam., |Classes.| Special | | Special A B 
| Diam..| Pipe, | | Pipe. | Cactincs 
| ins. ins. 
} 
48 B 50.80 | 51.80] 5§1.80 | 5.00 | 5.00 2.0¢ 3.30 1.65 
‘ 48 Cc 51.40 | 52.40 | 2.40 5.00 5.00 2.00 3.80 1.05 
48 D 51.98 | 52.98 | 52.98 5.00 5.00 2.00 4.20 | 2.20 
54 A 56.66 | 57.66 | 57.66 5.50 5.50 2.25 3.20 | 1.60 
54 B 57.10 | 58.10 | 58.10 5.50 5.50 2.25 3.69 | 1.80 
54 i 57.80 58.80 | 58.80 5.50 5.50 9.35 4.00 2.15 
54 D 58.40 | 50.40 | 50.40 5.50 5.50 2.25 | 4.40 | 2.45 
60 A 62.80 | 63.80 63.80 5.50 5.50 2.25 3.40 | 1.70 
60 B 63.40 | 64.40 64.40 5.50 5.50 2.25 3-72 | 1.90 
60 C | 64.20 | 65.20 | 65.20 5.50 5.50 2.25 | 4.20 | 2.25 
60 D | 64.82 | 65.82 | 65.82 5.50 5.50 2.25 | 4.70 | 2.60 


made of the same outside diameter as the Class A pipes, and pipes 
whose thickness and weight are more than shown by Table II 
shall be made of the same outside diameter as the Class D pipes. 

For pipes 4-inch to 12-inch, inclusive, one class of special 
castings shall be furnished, made from Class D pattern. Those — 
having spigot ends shall have outside diameters of spigot ends — 
midway between the two standards of outside diameter as shown 
by Table II, and shall be tapered back for a distance of 6 inches. 
For pipes from 14-inch to 24-inch, inclusive, two classes of special 
castings shall be furnished, Class B special castings with Classes 
\ and B pipes, and Class D special castings with Classes C and 
D pipes, the former to be stamped “AB” and the latter to be 
stamped “CD.” For pipes 30-inch to 60-inch, inclusive, four 
classes of special castings shall be furnished, one for each class 
of pipe, and shall be stamped with the letter of the class to which 
they belong. 


ALLOWABLE VARIATION IN DIAMETER OF PIPES AND 
SOCKETS. 


SECTION 2. Especial care shall be taken to have the sockets 
of the required size. The sockets and spigots will be tested by 
circular gauges, and no pipe will be received which is defective in 
joint room from any cause. The diameters of the sockets and 


the outside diameters of the bead ends of the pipes shall not vary _ 
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from the standard dimensions by more than 0.06 inch for pipes 
16 inches or less in diameter; 0.08 inch for 18-inch, 20-inch and 
24-inch pipes; 0.10 inch for 30-inch, 36-inch and 42-inch pipes; 
0.12 inch for 48-inch pipes; and 0.15 inch for 54-inch and 60-inch 
pipes. 

ALLOWABLE VARIATION IN THICKNESS. 


SECTION 3. For pipes whose standard thickness is less than 
t inch, the thickness of metal in the body of the pipe shall not be 
more than 0.08 inch less than the standard thickness; and for 
pipes whose standard thickness is 1 inch or more, the variation 
shall not exceed 0.10 inch, except that for spaces not exceeding 
8 inches in length in any direction, variations from the standard 
thickness of 0.02 inch in excess of the allowance above given shall 
be permitted. 

For special castings of standard patterns a variation of 50 per 
cent. greater than allowed for straight pipe shall be permitted. 


DEFECTIVE SpiGots MAY BE CuT. 


SECTION 4. Defective spigot ends on pipes 12 inches or more 


in diameter may be cut off in a lathe, and a half-round wrought- 
iron band shrunk inté a groove cut in the end of the pipe. Not 
more than 12 per cent. of the total number of accepted pipes of 
each size shall be cut and banded, and no pipe shall be banded 
which is less than 11 feet in length, exclusive of the-socket. 

In case the length of a pipe differs from 12 feet, the standard 
weight of the pipe given in Table II shall be modified in accordance 
therewith. 


SPECIAL CASTINGS. 


Section 5. All special castings shall be made in accordance 
with the cuts and the dimensions given in the table forming a part 
of these specifications. 

The diameters of the sockets and the external diameters 
of the bead ends of the special castings shall not varv from the 
standard dimensions by more than o.12 inch for castings 16 inches 
or less in diameter; 0.15 inch for 18-irch, 20-inch and 24-inch 
pipes; 0.20 inch for 30-inch, 36-inch and 42-inch pipes; and 
¢.24 inch for 48-inch, 54-inch and 60-inch pipes. These variations 
apply only to special castings made from standard patterns. 
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STANDARD SPECIFICATIONS FOR CAst-IRON PIPE. 


The flanges on all manhole castings and manhole covers 
shall be faced true and smooth, and drilled to receive bolts of the 
sizes given in the tables. The manufacturer shall furnish and 
deliver all bolts for bolting on the manhole covers, the bolts to he 
of the sizes shown on plans and made of the best quality of mild 
steel, with hexagonal beads and nuts and sound, well-fitting 


SECTION 6. Every pipe and special casting shall have dis- 
tinctly cast upon it the initials of the maker’s name. When cast 
especially to order, each pipe and special casting larger than’ 
_4-inch may also have cast upon it figures showing the year in which 

it was cast and a number signifying the order in point of time in 
which it was cast, the figures denoting the year being above and 
the number below, thus: 


etc., also any initials, not exceeding four, which may be required 


by the purchaser. The letters and figures shall be cast on the 
outside and shall be not less than 2 inches in length and | inch 
in relief for pipes 8 inches in diameter and larger. For smaller 
sizes of pipes the letters may be 1 inch in length. The weight 
and the class letter shall be conspicuously painted in white on 
’ the inside of each pipe and special casting after the coating has 
become hard. 


ALLOWABLE PERCENTAGE OF VARIATION IN WEIGHT. 


SECTION 7. No pipe shall be accepted the weight of which 
shall be less than the standard weight by more than 5 per cent. 
for pipes 16 inches or less in diameier, and 4 per cent. for pipes 
-more than 16 inches in diameter; and no excess above the standard 

weight of more than the given percentages for the several sizes 
shall be paid for. The total weight to be paid for shall not exceed 
for each size and class of pipe received the sum of the standard 
weights of the same number of pieces of the given size and class 
by more than 2 per cent. 
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No special casting shall be accepted the weight of which shall 
be less than the standard weight by more than to per cent. for 
pipes 12 inches or less in diameter, and 8 per cent. for larger 
sizes, except that curves, Y-pieces and breeches pipe may be 12 
per cent. below the standard weight, and no excess above the 
standard weight of more than the above percentages for the 
several sizes will be paid for. These variations apply only to 
castings made from the standard patterns. ; = 


QUALITY OF IRON. 


SEcTION 8. All pipes and special castings shall be made of 
cast iron of good quality, and of such character as shall make the 
metal of the castings strong, tough and of even grain, and soft 
enouzh to satisfactorily admit of drilling and cutiiag. The metal 
shall be made without any admixture of cinder iron or other inferior 
metal, and shall be remelted in a cupola or air furnace. 

TESTS OF MATERIALS. 

SECTION 9. Specimen bars of the metal used, each being 26 
inches long by 2 inches wide and 1 inch thick, shall be made with- 
out charge as often as the engineer may direct, and, in default of — 
definite instructions, the contractor shall make and test at least one — 
bar from each heat or run of metal. ‘The bars, when placed flat- 
wise upon supports 24 inches apart and loaded in the center, 
shall, for pipes 12 inches or less in diameter, support a load of 1,900 
pounds and show a deflection of not less than 0.30 inch before 
breaking; and for pipes of sizes larger than 12 inches, they shall — 
support a load of 2,000 pounds and show a deflection of not less — 
than 0.32 inch. The contractor shall have the right to make and — 
break three bars from each heat or run of metal, and the test shall 
be based upon the average results of the three bars. Should the 
dimensions of the bars differ from those above given, a proper 
allowance therefor shall be made in the results of the tests. > 


SECTION 10. The straight pipes shall be cast in dry sand 
molds in a vertical position. Pipes 16 inches or less in diameter 


CASTING OF PIPES. 
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STANDARD SPECIFICATIONS FOR CAST-IRON PIPE. 


shall be cast with the hub end up or down, as spécified in the pro- 
posal. Pipes 18 inches or more in diameter shall be cast with 
the hub end down. 

The pipes shall not be stripped or taken from the pit while 
showing color of heat, but shall be left in the flasks for a sufficient 
length of time to prevent unequal contraction by subsequent 
exposure. 


QUALITY OF CASTINGS. 


SECTION 11. The pipes and special castings shall be smooth, 
free from scales, lumps, blisters, sand holes and defects of every 
nature which unfit them for the use for which they are intended. 
No plugging or filling will be allowed. — 


CLEANING AND INSPECTION. 


SecTION 12. All pipes and special castings shall be thor- 
oughly cleaned and subjected to a careful hammer inspection. 
No casting shall be coated unless entirely clean and free from rust, 
and approved in these respects by the engineer immediately before 

being dipped. 


SECTION 13. Every pipe and special casting shall be coated 
_ inside and out with coal-tar pitch varnish. The varnish shall be 
= from coal tar. To this material sufficient oil shall be added 
q 


to make a smooth coating, tough and tenacious when cold, and 
not brittle nor with any tendency to scale off. 
. Each casting shall be heated to a temperature of 300° F. 
immediately before it is dipped, and shall possess not less than 
this temperature at the time it is put in the vat. The ovens in 
which the pipes are heated shall be so arranged that all portions 
of the pipe shall be heated to an even temperature. Each casting 
_ shall remain in the bath at least five minutes. 
The varnish shall be heated to a temperature of 300° F. (or 
less if the engineer shall so order), and shall be maintained at 
_ this temperature during the time the casting is immersed. 
Fresh pitch and oil shall be added when necessary to keep 
~ the mixture at the proper consistency, and the vat shall be emptied 
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of its contents and refilled with fresh pitch when deemed necessary 
by the engineer. After being coated, the pipes shall be carefully 
drained of the surplus varnish. Any pipe or special casting that _ 
is to be re-coated shall first be thoroughly scraped and cleaned. 


Hyprostatic TEstT. 


SECTION 14. When the coating has become hard, the st raight 
pipes shall be subjected to a proof by hydrostatic pressure and, 
if required by the engineer, they shall also be subjected to a 
hammer test under this pressure. _ 7 
The pressure to which the different sizes and classes of pipes as 
shall be subjected are as follows: 


20-Inch Diameter Less than 20-Inch }, 
and Larger, Diameter, 
lbs. per sq. in. Ibs. per sq. in. 


Class A pipe 
Class B pipe 200 
Class C pipe 250 
Class D pipe 300 


150 


WEIGHING. 


A. £44 


SECTION 15. The pipes and special castings shall be weighed — 
for payment under the supervision of the engineer after the appli- 7 
cation of the coal-tar pitch varnish. If desired by the engineer 
the pipes and special castings shall be weighed after their delivery, 


Bids shall be submitted and a final settlement made up on the 
basis of a ton of 2,000 pounds. 5 


CONTRACTOR TO FURNISH MEN AND MATERIALS. — 


machines, materials and men necessary for the required testing, 
inspection and weighing at the foundry of the pipes and _ special 
castings; and, should the purchaser have no inspector at the works, 
the contractor shall, if required by the engineer, furnish a sworn 


4 
>. 
ot 
300 
300 
300 
= 
+f and the weights so ascertained shall be used in the final settlement, af be _ 
provided such weighing is done by a legalized weighmaster. ag 7 
SEecTION 16. The contractor shall provide all tools, testing 
ra 


statement that all of the tests have been made as specified, thts 
statement to contain the results of the tests upon the test bars. 


POWER OF ENGINEER TO INSPECT. 


_ Section 17. The engineer shall be at liberty at all times to 


_ inspect the material ai the foundry, and the molding, casting and 


coating of the pipes and special castings. The forms, sizes, uni- 


formity and conditions of all pipes and other castings herein 


referred to shall be subject to his inspection and approval, and he 


_ ‘may reject, without proving, any pipes or other casting which is 
not in conformity with the specifications or drawings 


INSPECTOR TO REPORT. 


_ Section 18. The inspector at the foundry shall report 
daily to the foundry office all pipes and special castings rejected, 
with the causes for rejection. 


CASTINGS TO BE DELIVERED SOUND AND PERFECT. 


Section 19. All the pipes and other castings must be 
delivered in all respects sound and conformable to these specifica- 
tions. The inspection shall not relieve the contractor of any of 
his obligations in this respect, and any defective pipe or other 
castings which may have passed the engineer at the works or 
elsewhere shall be at all times liable to rejection when discovered 
until the final completion and adjustment of the contract, pro- 
vided, however, that the contractor shall not be held liable for. 
pipes or special castings found to be cracked after they have been 
accepted at the agreed point of delivery. Care shall be taken in 
handling the pipes not to injure the coating, and no pipes or other 
material of any kind shall be placed in the pipes during trans- 
portation or at any time after they receive the coating. 


DEFINITION OF THE WorD “ ENGINEER.”’ 


SECTION 20. Wherever the word “engineer” is used herein, 
it shall be understood to refer to the engineer or inspector acting 
for the purchaser and to his properly authorized agents, limited 
by the particular: duties intrusted to them. 
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STANDARD SPECIFICATIONS FOR LOCOMOTIVE 
CYLINDERS. 


NOVEMBER 15, 1904. 


om — gray iron cast ina dry sand mold. — 
Drillings taken from test pieces cast as hereafter mentioned <hesntent 
roperties. 
shall cen to the following limits in chemical composition: 


a 1. Locomotive cylinders shall be made from good quality of Process of 


Silicon from 1.25 to 1.75 per cent : » 


0.10 


. The minimum physical qualities for cylinder iron shall be Physical 
ows: Properties. 
The “Arbitration Test Bar,’’ 11 inches in diameter, with 
supports 12 inches apart, shall have a transverse strength not less 
than 3,000 pounds, centrally applied, and a deflection not less than 
inch. 
4. The standard test piece shall be 1} inches in diameter, about Test Pieces — 


and Metho. 


14 inches long, cast on end in dry sand. ‘The drillings for analysis Testing. 
shall be taken from this test piece, but in case of rejection the ve 
manufacturer shall have option of analyzing drillings from the 
bore of the cylinder, upon which analysis the acceptance or rejec- 
— tion of the cylinder shall be based. 
_ One test piece for each cylinder shall be required. a! 
(235) 
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236 STANDARD SPECIFICATIONS FOR LOCOMOTIVE CYLINDERS. 


Caaracter of 5- Castings shall be smooth, weli cleaned, free from biowholes, 
cay. shrinkage cracks or other defects, and must finish to blue-print 
size. 
Each cylinder shall have cast on each side of saddle, the 
manufacturer’s mark, serial number, date made and mark showing 
order number. 
Inspection. 6. The inspector representing the purchaser shall have all 
reasonable facilities afforded to him by the manufacturer to 
satisfy himself that the finished material is furnished in accordance 
_ with these specifications. All tests and inspections shall be made 
at the place of the manufacturer. 
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STANDARD SPECIFICATIONS FOR CAST-IRON CAR 


WHEELS. 


ApopTeD SEPTEMBER 1, 1905. 


The wheels furnished under this specification must be made Chemical _ 
from the best materials, and in accordance with the best foundry PrPertes- 
‘methods. The following pattern analysis is given for information, 
as representing the chemical properties of a good cast-iron wheel. 
Successful wheels, varying in some of the constituents quite con- 
siderably from the figures given, may be made: 


Total carbon 3.50 per cent. 
Graphitic carbon.. 2.90 “ 
Combined carbon 

Silicon 

Manganese 

Phosphorus 

Sulphur 


1. Wheels will be inspected and tested at the place of manu- 
facture. 

2. All wheels must conform in general design and in measure- 
ments to drawings, which will be furnished, and any departure 
from the standard drawing must be by special permission in 
writing, and manufacturers wishing to deviate from the standard 


AMERICAD _ | 
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} 7 posed changes, which must be approved. 
3. The following table gives data as to weight and tests of Drop Tests. 

- various kinds of wheels for different kinds of cars and service: 


Marking. 


Measures. 


STANDARD SPECIFICATIONS FOR CAR WHEELS. _ 


33-inch Ciameter Frat. and Pass. cars. 36-inch diameter. 


60,000 Ibs. | P 
| 70,000 Ibs. 100,000 Ibs | Passenger | Locomotive 
Kind of service capacity 


apacity. capacity. Tenders 
and less 


Number | 5 


Desired... | 720 Ibs. 
Variation . Two per cent. either way. 


Height of drop, ft... 


Number of blows .. .| 


4. Each wheel must have plainly cast on the outside plate 
the name of the maker and place of manufacture. Each wheel 
must also have cast on the inside double plate the date of casting 
and a serial foundry number. The manufacturer must also pro- 
vide for the guarantee mark, if so required by the contract. No 
wheel bearing a duplicate number, or a number which has once 
been passed upon, will be considered. Numbers of wheels once 
rejected will remain unfilled. No wheel bearing an indistinct 
number or date, or any evidence of an altered or defaced number 
will be considered. 

5. All wheels offered for inspection must have been meas- 
ured with a standard tape measure and must have the shrinkage 
number stenciled in plain figures on the inside of the wheel. The 
standard tape measure must correspond in form and construc- 
tion to the “ Wheel Circumference Measure” established by the 
Master Car Builders’ Association in 1900. The nomenclature of 
that measure need not, however, be followed, it being sufficient 
if the graduating marks indicating tape sizes are one-eighth of 
an inch apart. Any convenient method of showing the shrinkage 
or stencil number may be employed. Experience shows that 
standard tape measures elongate a little with use, and it is essential 
to-have them frequently compared and rectified. When ready 
for inspection, the wheels must be arranged in rows according 
to shrinkage numbers, all wheels of the same date being grouped 
together. Wheels bearing dates more than thirty days prior to 
the date of inspection will not be accepted for test, except by 
permission. For any single inspection and test only wheels having 
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STANDARD SPECIFICATIONS FOR CAR WHEELS. 239 
a - three consecutive shrinkage or stencil numbers will be considered. 
| The manufacturer will, of course, decide what three shrinkage 
or stencil numbers he will submit in any given lot of 103 wheels 
- offered, and the same three shrinkage or stencil numbers need 
not be offered each time. i 
6. The body of the wheels must be smooth and free from Finish. 
slag and blowholes, and the hubs must be solid. Wheels will not 
‘be rejected because of drawing around the center core. The | 
tread and throat of the wheels must be smooth, free from deep 
and irregular wrinkles, slag, sand wash, chill cracks or swollen — 
rims, and be free from any evidence of hollow rims, and the 
—_™ and thread must be practically free from sweat. 
. Wheels tested must show soft, clean, gray iron, free from Material. 
aes, such as holes containing slag or dirt more than one- *™¢ °™"" 
- quarter of an inch in diameter, or clusters of such holes, honey- 
~ combing of iron in the hub, white iron in the plates or hub, or 
clear white iron around the anchors of chaplets at a greater dis- 
tance than one-half of an inch in any direction. The depth of 
the clear white iron must not exceed seven-cighths of an inch at 
the throat and one inch at the middle of the tread, nor must it 
_ be less than three-eighths of an inch at the throat or any part of the 
tread. The blending of the white iron with the gray iron behind 
must be without any distinct line of demarcation, and the iron must 
not have a mottled appearance in any part of the wheel at a greater 
distance than one and five-eighths inches from the tread or throat. 
The depth of chill will be determined by inspection of the three 
test wheels described below, all test wheels being broken for this 
purpose, if necessary. If one only of the three test wheels fails 
in limits of chill, all the lot under test of the same shrinkage or 
stencil number will be rejected and the test will be regarded as 
finished so far as this lot of 103 wheels is concerned. The manu- 
-facturer may, however, offer the wheels of the other two shrinkage 
or stencil numbers, provided they are acceptable in other respects 
as constituents of another 103 wheels for a subsequent test. If 
two of the three test wheels fail in limits of chill, the wheels in the 
lot of 103 of the same shrinkage or stencil number as these two 
wheels will be rejected, and, as before, the test wiil be regarded as 
finished so far as this lot of 103 wheels is concerned. The manu- 


facturer may, however, offer the wheels of the third seen or 
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240 STANDARD SPECIFICATIONS FOR CAR WHEELS. 


stencil number, provided they are acceptable in other respects, as _ 
constituents of another 103 wheels for a subsequent test. If all 
three test wheels fail in limits of chill, of course the whole hundred | 
will be rejected. 
Inspection and §. The manufacturer must notify when he is ready to ship | 
Shipping. not less than 100 wheels; must await the arrival of the inspector; 
must have a car, or cars, ready to be loaded with the w heels, 
and must furnish facilities and labor to enable the inspector to 
inspect, test, load and ship the wheels promptly. Wheels offered © 
for inspection must not be covered with any substance which will 
hide defects. 
9. A hundred or more wheels being ready for test, the inspec- 
tor will make a list of the wheel numbers, at the same time examin-_ 
ing each wheel for defects. Any wheels which fail to conform | 
; to specifications by reason of defects must be laid aside, and such 
wheels will not be accepted for shipment. As individual wheels” 
are rejected, others of the proper shrinkage, or stencil number, 
may be offered to keep the number good. _ 
Retaping. 10. The inspector will retape not less than 10 per cent of — 
— the wheels offered for test, and if he finds any showing wrong 
tape-marking, he will tape the whole lot and require them to be | 
restenciled, at the same time having the old stencil marks oblit- 
erated. He will weigh and make check measurements of at least 
1o per cent. of the wheels offered for test, and if any of these 
wheels fail to conform to the specification, he will weigh and 
measure the whole lot, refusing to accept for shipment any w heels 
a which fail in these respects. 
Drop Tests. 11. Experience indicates that wheels with higher shrinkage _ 
or lower stencil numbers are more apt to fail on thermal test; _ 
more apt to fail on drop test, and more apt to exceed the maximum : 
allowable chill than those with higher stencil or lower shrinkage 
numbers; while, on the other hand, wheels with higher stencil or 
lower shrinkage numbers are more apt to be deficient in chill. 
For each 103 wheels apparently acceptable, the inspector will 
select three wheels for test—one from each of the three shrinkage 
or stencil numbers offered. One of these wheels chosen for this. 
_ purpose by the inspector must be tested by drop test as follows: 
The wheel, must be placed flange dow nward in an anvil block 
"weighing not less than 1,700 pounds, set on rubble masonry tw o 
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feet deep and having three supports not more than five inches 
wide for the flange of the wheel to rest on. It must be struck 
centrally upon the hub by a weight of 200 pounds, falling from a 
height as shown in the table in Section 3. The end of the falling 
weight must be flat, so as to strike fairly on the hub, and when by 
wear the bottom of the weight assumes a round or cenical form, 
it must be replaced. The machine for making this test is shown 
on drawings which will be furnished. Should the wheel stand 
without breaking in two or more pieces, the number of blows, 
shown in the above table, the one hundred wheels represented by 
it will be considered satisfactory as to this test. Should it fail, the 
whole hundred will be rejected. 

12. The other two test wheels must be tested as follows: The 
wheels must be laid flange down in the sand, and a channelway 
one and one-half inches in width at the center of the tread and 
four inches deep must be molded with green sand around the 
wheel. The clean tread of the wheel must form one side of this 
channelway, and the clean flange must form as much of the bottom 
as its width will cover. The channelway must then be filled to 
the top from one ladle with molten cast iron, which must be 
poured directly into the channelway without previous cooling or 
stirring, and this iron must be so hot, when poured, that the ring 
which is formed when the metal is cold shall be solid or free from 
wrinkles or layers. Iron at this temperature will usually cut a 
hole at the point of impact with the flange. In order to avoid 
spitting during the pouring, the tread and inside of the flange 
during the thermal test should be covered with a coat of shellac; 
wheels which are wet or which have been exposed to snow or 
frost may be warmed sufficiently to dry them or remove the frost 
before testing, but under no circumstances must the thermal test 
be applied to a wheel that in any part feels warm to the hand. 
The time when pouring ceases must be noted, and two minutes 
later an examination of the wheel under test must be made. If 
the wheel is found broken in pieces, or if any crack in the plates 
extends through or into the tread, the test wheel will be regarded 
as having failed. If both wheels stand, the whole hundred will 


be accepted as to this test. If both fail, the whole hundred will — 
be rejected. If one only of the thermal test wheels fails, all of © 


the lot under test of the same shrinkage or stencil number will be 


Thermal Test. 
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rejected, and the test will be regarded as finished, so far as this — 
lot of wheels is concerned. ‘The manufacturer may, however, — 
offer the wheels of the other two shrinkage or stencil numbers, — 
provided they are acceptable in other respects, as constituents of | 
another 103 wheels for a subsequent test. 

13. All wheels which pass inspection and test will be regarded 
as accepted, and may be either shipped or stored for future ship- 
ment, as arranged. It is desired that shipments should be, as 
far as possible, in lots of 100 wheels. In all cases the inspector 
must witness the shipment, and he must give, in his report. the 
numbers of all wheels inspected and the disposition made of 


them. 
14. Individual wheels will be considered to have failed and 

will not be accepted or further considered, which, 
First. Do not conform to standard design and measurement. 


Second. Are under or over weight. 


Third. Have the physical defects described in Section 6. 
15. Each 193 wheels submitted for test will be considered 
to have failed and will not be accepted or considered further, if, 
First. The test wheels do not conform to Section 7, especially 
as to limits of white iron in the throat and tread and around 
chaplets. 
Second. One of the test wheels does not stand the drop test 
as described in Section 11. 
Third. Both of the two test wheels do not stand the thermal a 
test as described in Section 12. 
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SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA, 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS FOR GRAY-IRON 
CASTINGS. 


AporTeD SEPTEMBER 1, 1905. 


1. Unless furnace iron is specified, all gray castings are process of 
understood to be made by the cupola process. Manufacture. — 
2. The sulphur contents to be as follows: — 
;--not over 0.08 per cent. ‘Properties, 
Medium castings ................. 0.10 


3. In dividing castings into light, medium and heavy classes, ¢tassification. 
the following standards have been adopted : 

Castings having any section less than }-inch thick shall _ 
be known as light castings. 

Castings in which no section is less than 2 inches thick shall y. 
be known as heavy castings. 

Medium castings are those not included in the above classi- ' 
fication. 


4. Transverse Test. The minimum breaking strength of the physical 
“ Arbitration Bar” under transverse load shall be not under: 


In no case shall the deflection be under o.10 inch. a ouem 


Tensile Test. Where specified, this shall not run less than: 


‘Light castings ................... 18,000 Ibs. per sq. in. | 
‘Heavy castings 24, 
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= 


5. The quality of the iron going into castings under specifica- 
tion shall be determined by means of the “Arbitration Bar.” This 
is a bar 1} inches in diameter and 15 inches long. It shall be pre- 
pared as stated further on and tested transversely. The tensile 
test is not recommended, but in case it is called for, the bar as 
shown in Fig. 1, and turned up from any of the broken pieces 
of the transverse test shall be used. The expense of the tensile = 


test shall fall on the purchaser. 

6. Two sets of two bars shall be cast from each heat, one set 
from the first and the other set from the last iron going into the 
castings. V/here the heat exceeds twenty tons, an addit’onal set 


{ 
| 


Fic. 1.—ARBITRAT‘ON Test Bar. TENSILE Test PIECE. 


o two bars shall be cast for each twenty tons or fraction thereof 

above this amount. In case of a change of mixture during the 

heat, one set of two bars shall also be cast for every mixiure other 

than the regular one. Each set of two bars is ‘o go into a single 

mold. The bars shall not be rumbled or otherwise treated, being 4 
simply brushed off before testing. | 

7. The transverse test shall be made on al! the bars cast, 

with supports 12 inches apart, load applied at the middle, and 
the deflection at rupture noted. One bar of every two of each set 
made must fulfil the requirements to permit acceptance of the 
castings represented. 
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the bar is #5 inch smaller in diameter than the top, to allow for 34” 
draft and for the strain of pouring. The pattern shall not be 
rapped before withdrawing. The flask is to be rammed up with 
green molding sand, a little damper than usual, well mixed and 


Pattern. 


” 


8. The mold for the bars is shown in Fig. 2. The bottom of Mold for Test 


o” Pipe cope 


ik 
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Fic. 2.—Motp FoR ARBITRATION TrsT Bar. 


put through a No. 8 sieve, with a mixture of one to twelve bitumi- 
nous facing. The mold shall be rammed evenly and fairly hard, 
thoroughly dried and not cast until it is cold. The test bar shall — 
not be removed fron the mold until cold enough to be handled. 


9. The rate of application of the load shall be from 20 to 40 Speed of Testing. 
seconds for a deflection of 0.10 inch. 
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10. Borings from the broken pieces of the ‘‘Arbitration Bar” 
shall be used forthe sulphur determinations. One determination 
for each mold made shall be required. In case of dispute, the 
standards of the American Foundrymen’s Association shall be 
used for comparison. 

11. Castings shall be true to pattern, free from cracks, flaws 
and excessive shrinkage. In other respects they shall conform 
to whatever points may be specially agreed upon. 

12. The inspector shall have reasonable facilities aflorded 
him by the manufacturer to satisfy him that the finished ma- 
terial is furnished in accordance with these specifications. All 
tests and inspections shall, as far as possible, be made at the 


place of manufacture prior to shipment. — 


Finish. 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA, PA., U. S. A. 
INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS FOR MALLEABLE 
CASTINGS. 


1. Malleable iron castings may be made by the open-hearth, air Process of 
furnace, or cupola process. Cupola iron, however, is not recom- M#ufacture. 
mended for heavy nor for important castings. 

2. Castings for which physical requirements are specified shall Chemical 
not contain over 0.06 sulphur nor over 0.225 phosphorus. ae 


3. Standard Test Bar. This bar shall be 1 inch square and pegetest 


14 inches long, without chills and with ends left perfectly free in — 


the mold. Three shall be cast in one mold, heavy risers insuring 
sound bars. Where the full heat goes into castings which are 
subject to specification, one mold shall be poured two minutes 
after tapping into the first ladle, and another mold from the last 
iren of the heat. Molds ‘shall be suitably stamped to insure 
identification of the bars, the bars being annealed with the castings. 
Where only a partial heat is required for the work in hand, one 
mold should be cast from the first ladle used and another after 
the required iron has been tapped. 

(a) Of the three test bars from the two molds required for 
each heat, one shall be tested for tensile strength and elongation, 
the other for transverse strength and deflection. The other E 
remaining bar is reserved for either the transverse or tensile test, 
in case of the failure of the two other bars to come up to require- 
ments. The halves of the bars broken transversely may also be 
used for the tensile test. _ 
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(b) Failure to reach the required limit for the tensile strength | 
with elongaiion, as also the transverse strength with deflection, 
on the part of at least one test, rejects the castings from that heat. 

4. Tensile Test. The tensile strength of a standard test — 
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bar for castings under specification shall not be less than 40,0oco 

: pounds per square inch. The elongation measured in 2 inches 

shall not be less than 25 per cent. 

_ 5. Transverse Test. The transverse strength of a standard | 
test bar, on supports 12 inches apart, pressure being applied at 
center, shall not be less than 3,000 pounds, deflection being at least 
inch. 

Test Lugs. 6. Castings of special design or of special importance may be 


provided with suitable test lugs at the option of the inspector. 


At least one of these lugs shall be left on the casting for his inspec- 
tion upon his request therefor. 

- Annealing 7. Malleable castings shall neither be “over” nor “under” 
annealed. They must have received their full heat in the oven 
at least sixty hours after reaching that temperature. 

The “saggers” shall not be dumped until the contents 
shall:at least be “black hot.” 

- Finish. 8. Castings shall be true to pattern, free from blemishes, scale 
or shrinkage cracks. A variation of 7‘; inch per foot shall be 

i permissible. Founders shall not be held responsible for defects 

due to irregular cross sections and unevenly distributed metal. 

_ Inspection. g. The inspector representing the purchaser shall have all 

reasonable facilities given him by the founder to satisfy him 

that the finished material is furnished in accordance with these 
specifications. All tests and inspections shall be made prior te 
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STANDARD SPECIFICATIONS 


FOR 


PAGE 


. Annealed Steel 2500 

. Steel Shapes, Universal Mill Plates, and Bars 

. Lap-welded and Seamless Steel Boiler Tubes and Safe 
Ends, 2% in. Diameter and under 


Lap-welded Iron Boiler Tubes. 264 


The following standard specifications, not designed specific- 
ally for locomotive materials, are also applicable to locomotives. 


. Boiler and Firebox Steel 
7. Boiler Rivet Steel 


4 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
7 PHILADELPHIA, PA., U. S. A. 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS 
FOR 
LOCOMOTIVE MATERIALS, 


_ ANNE ALED STEEL FORGINGS 
ADOPTED JUNE 1, 1912. 
> + 
I. MANUFACTURE. 


Process. . The steel shall be made by the open-hearth process. a 
Heat Treatment. : The forgings shall be allowed to become cold after forging; 
shall then be reheated to the proper temperature to refine the 


grain, and allowed to cool slowly. ae | 
II. CHEMICAL PROPERTIES AND TESTS. 


Chemical 3. The steel shall conform to the following requirements a 
Composition. to chemical composition: 
Ladle 4. To determine whether the material conforms to the 
Analyses. 


requirements specified in Section 3, an analysis shall be made by 
the manufacturer from a test ingot taken during. the pouring — 
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of each melt. A copy of this analysis shall be given to the pur- 
chaser or his representative. 

5. A check analysis may be made by the purchaser from one Check 
forging representing each melt, and this analysis shall conform 4%#!¥5°s _ 
to the requirements specified in Section 3. Drillings for analysis 
may be taken from the forging or from the full-size prolongation 
of the same, parallel to the axis, at any point one-half the dis- 
tance from the center to the surface; or from a broken tension 
test specimen. 


III. PHYSICAL PROPERTIES AND TESTS. 


6. (a) The steel shall conform to the following minimum Tension Tests. 
requirements as to tensile properties: 


Tensile strength, Ib. per sq. in 
Yield point, 
Elongation in 2 in., per cent 
Reduction of area, 


Fic. 1. 


(0) The yield point shall be determined by the drop of the 
beam of the testing machine. 


7. (a) The test specimen shall bend cold through 180 deg. Bena Tests. 
around a 1-in. flat mandrel having a rounded edge of $-in. radius, 
without fracture on the outside of the bent portion. The form 3 
and suggested dimensions of the mandrel are shown in Fig. 1. @ 

(b) Bend tests may be made by pressure or by blows. 

8. (a) Tension and bend test specimens may be taken Test — 
from the forging or from the full-size prolongation of the same 
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Number of Tests. 


Retests. 


Workmanship, 


Finish. 


The axis of the specimen shall be located at any point one- 
half the distance from the center to the surface and shall be > 
parallel to the axis of the forging. When the specimens are 
taken with a hollow drill from the end of the forging, as in the - 
case of driving axles, the hole made by the drill shall not be more | 
than 2 in. in diameter nor more than 4} in. deep. 

(b) Tension test specimens shall be of the form and dimen- | 
sions shown in Fig. 2. 

Bend test specimens shall be 3 in. square in section, and shall 
not exceed 6 in. in length. 

9. (a) One tension and one bend test shall be made from 
each melt. 

10. If the results of the physical tests of any lot of 
forgings do not conform to the requirements specified in Sections 
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6 and 7, the manufacturer may re-anneal each such lot. Retests 
shall then be taken by the purchaser, and these shall govern its 
acceptance or rejection. 


= 
IV. WORKMANSHIP AND FINISH. 7 
11. The forgings shall conform in sizes and shapes to the 


requirements given on the order of the purchaser or the drawing ~ 
sent with it. In centering, 60-deg. centers with clearance drilled 
at point shall be used. 

12. The finished forgings shall be free from injurious seams, | 
slivers, flaws, and other defects, and shall have a workmanlike 
finish. 


? 
Fic. 2. 
f 
a 
ve. 
Pas * 


ANNEALED STEEL FORGINGS. 


MARKING. 


13. The name or brand of the manufactu er and the melt Marking. 
number shall be legibly stamped on one end of each forging. : 


VI. INSPECTION AND REJECTION. m 


14. (a) The inspector representing the purchaser shall Inspection. 
have free entry, at all times while work on the contract of the 
purchaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the forgings are being 
furnished in accordance with these specifications. Tests and 
inspection at the place of manufacture shall be made prior to 
shipment. 

(b) The purchaser may make the tests to govern the accep- 
tance or rejection of material in his own laboratory or elsewhere. 
Such tests, however, shall be made at the expense of the purchaser. 

(c) All tests and inspection shall be so conducted as not to 
interfere unnecessarily with the operation of the works. 

15. Unless otherwise arranged, any rejection based on Rejection. 
tests made in accordance with Section 14(b) shall be reported 
within five working days from the receipt of samples. 

16. Samples tested in accordance with Section 14(b), which Rehearing. 
represent rejected material, shall be preserved for two weeks 
from the date of the test report. In case of dissatisfaction with 
the results of the tests, the manufacturer may make claim for a 


rehearing within that time. 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
_ PHILADELPHIA, PA., U. S. A. ae 


AFFILIATED WITH THE 


+ 
STANDARD SPECIFICATIONS 
FOR 


LOCOMOTIVE MATERIALS. 
STEEL SHAPES, UNIVERSAL MILL PLATES, AND BARS. 
= JUNE 1, 1912. 
: 
MANUFACTURE. 
a 1. The steel shall be made by the open-hearth process. 


CHEMICAL PROPERTIES AND TESTS. 


A Santen 2. The steel shall conform to the following requirements 
as to chemical composition: 
Phosphorus not over 0.05 per 


Sulphur 


Analyses. 


Ladle 3. To determine whether the material conforms to the 


requirements specified in Section 2, an analysis shall be made 
_ by the manufacturer from a test ingot taken during the pouring 
_ of each melt. A copy of this analysis shall be given to the pur- 
chaser or his representative. 
Check 4. A check analysis may be made by the purchaser from 
— finished material representing each melt, and this analysis shall 
- conform to the requirements specified in Section 2. 

(254) 
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III. PHYSICAL PROPERTIES AND TESTS. 


5. (a) The steel shall conform to the following requirements 
as to tensile properties: 


Tensile strength, lb. per sq.*in 55 000 — 65 000 
Yield point, min., “ = 0.5 tens. str. 


Elongation in 8 in., min., per cent 1 500 000 
(See Section 6) lens. str. 
4, 


(b) The yield point shall be determined by the drop of the 
beam of the testing machine. 

6. (a) For material over ? in. in thickness, a deduction of 1 
from the percentage of elongation specified in Section 5 shall be 
made for each increase of } in. in thickness above # in., to a 
minimum of 20 per cent. 

(6) For material } in. or under in thickness, the elongation 
shall be measured on a gage length of 24 times the thickness of 
the specimen. 

7. (a) The test specimen shall bend cold through 180 deg. 
without fracture on the outside of the bent portion, as follows: 
For material under ? in. in thickness, flat on itself; for material 
? to 1} in. in thickness, around a pin the diameter of which is 
equal to 13 times the thickness of the specimen; and for material 
over 1} in. in thickness, around a pin the diameter of which is 
equal to twice the thickness of the specimen. 

(6) Bend tests may be made by pressure or by blows. 

_ 8. Angles ? in. or under in thickness shall open flat, and 
angles 3 in. or under in thickness shall bend shut, cold, under 
the blows of a hammer without fracture. This test shall be made 
only when required by the inspector. 

9. (a) Tension and bend test specimens shall be taken from 
the finished product, and shall be of the full thickness of material 
_as rolled. 

(b) Tension test specimens may be of the form and dimen- 
sions shown in Fig. 1; or with both edges parallel; or they may 
be turned to a diameter of ? in. for a length of at least 9 in., with 
enlarged ends. 

The sheared edges of bend test specimens shall be milled 
or planed. 
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Tension Tests, 


Modifications in 
Elongation. 


Bend Tests. 


Tests of Angles. 


Test Specimens. 


. 
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Number of Tests. 10. (a) At least one tension and one bend test shall be made 
— | from each melt, except that shapes less than 1 sq. in. in section, 
| . and bars less than 3 sq. in. in section, need not be subjected to a _ 
tension test. If material from one melt differs 3 in. or over in 
thickness, tests shall be made from both the thickest and the 
thinnest material rolled. 

(b) If any test specimen develops flaws, or if a tension test 
specimen breaks outside the middle third of the gage length, 
it may be discarded and another specimen substituted. 


\__PARALLEL SECTION 
NOT LESS THAN 9” 
' 


1 


" 
>«-ETC. 


2 


Fic. 1, 

IV. PERMISSIBLE VARIATIONS IN WEIGHT. 

Permissible 11. The cross-section or weight of each piece shall not vary _ 

—— more than 2.5 per cent from that specified. 

Finish. 12. The finished material shall be free from injurious seams, 


: slivers, flaws, and other defects, and shall have a workmanlike 
finish. 


VI. MARKING. 
Marking. _ 13. The melt number shall be legibly stamped or rolled 


- on each piece. The size and order number shall be legibly 
marked on each piece with white lead. ; 
VII. INSPECTION. | 
Inspection. 14. (a) The inspector representing the purchaser shall have 


free entry, at all times while work on the contract of the pur- 
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chaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the material is being fur- 
nished in accordance with these specifications. All tests and in- 
spection shall be made at the place of manufacture prior to ship- 
ment, except as provided for in Section 14(5), and shall be so 
conducted as not to interfere unnecessarily with the operation 
of the works. 

(b) At the option of the purchaser, material on an order of 
1 ton or less may be shipped on inspection by the manufacturer. 

15. Defective material inspected in accordance with Sec- Rejection. 
tion 14 (0d) will be rejected, and the manufacturer shall be notified. 
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AMERICAN SOCIETY FOR TESTING MATERIALS 


PHILADELPHIA, PA., U. S. A. 
. AFFILIATED WITH THE 
ry 
INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS, 


STANDARD SPECIFICATIONS 


FOR 
LOCOMOTIVE MATERIALS. 
8 LAP-WELDED AND SEAMLESS STEEL BOILER TUBES AND 


SAFE ENDS, 2} IN. DIAMETER AND UNDER. 


ADOPTED JUNE 1, 1912. 


I. MANUFACTURE. 


Process. 1. The steel shall be made by the open-hearth process. 


Il. CHEMICAL PROPERTIES AND TESTS. 


Chemical 2. The steel shall conform to the following requirements 
Composition. 
as to chemical composition: 


Chemical - 3. (a) Analyses of two tubes in each lot of 250 or less shall 


— _be made, and these analyses shall conform to the requirements 


specified in Section 2. Drillings for analyses shall be taken 
_ from several points around each tube. 

(b) lf the analysis of only one tube does not conform to 
the requirements specified, analyses of two additional tubes 
_ from the same lot shall be made and each of these shall conform 


to the requirements specified. 
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LAP-WELDED AND SEAMLESS STEEL BOILER TUBES. 


ID 
III. PHYSICAL PROPERTIES AND TESTS. 
4. A test specimen not less than 4 in. in length shall — a vn Tests. 
3 


flange § in. wide turned over at right angles to the body of the 
tube without showing cracks or flaws. 

5. A test specimen 4 in. in length shall stand hammering Fiattening Tests 
flat until the inside walls are in contact, without cracking at the 
edges or elsewhere. For lap-welded tubes, care shall be taken 
that the weld is not located at the point of maximum bending. 

6. A test specimen 2} in. in length shall stand crushing Crush Tests. 
flat longitudinally without showing cracks or flaws. 

Tubes of Nos. 9, 10, and 11 B.w.g. shall stand an in- Hydraulic Tests. = 
ternal hydraulic pressure of 1000 lb. per sq. in., and tubes of Sa “= 
Nos. 12 and 13 B.w.g. an internal hydraulic pressure of 900 Ib. ae 
per sq. in. 

8. (a) Test specimens shall consist of sections cut from a Test Specimens. __ 
tube. They shall be smooth on the ends and free from burrs. : _ a 

(b) All specimens shall be tested cold. ae. "a 

9. One flange, one flattening, and one crush test shall be umber of Tests. 
made from each of two tubes in each lot of 250 or less. Each 
tube shall be subjected to the hydraulic test. 

10. If the results of the physical tests of only one tube do Retests. 
not conform to the requirements specified in Sections 4, 5, or 
6, retests of two additional tubes from the same lot shall be 
made and each of these shall conform to the requirements 
specified. 


ow. STANDARD WEIGHTS. 


ws 
11. The pment weights for tubes of various outside Standard 
diameters and thicknesses, are as follows: Weights. 
STANDARD WEIGHTS. 


: WEIGHT, LB, PER FT. OF LENGTH. 
Outside Diameter, in. 


Nearest 
B.w.g. 


259 4 
1 
4 
3 
L 
a 
13 0.095 1.68 1.93 2.19 2.44 
12 0.110 1.93 2.22 2.51 2.81 
il 0.125 2.17 2.50 2.84 3.17 ‘ 
10 0.135 2.33 2.69 3.05 3.41 
9 | 0.150 2.56 2.96 3.36 3.77 
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Permissible 42, The weight of the tubes shall not vary more than ! 
Variations. 
“per cent from that specified in Section 11. 


V. WORKMANSHIP AND FINISH. 


Workmanship. 13. (a) The finished tubes shall be circular within 0.02 in., _ 
and the mean outside diameter shall not vary more than 0.015 
_ in. from the size ordered. They shall not be shorter than the 
length ordered, but may exceed it by 0.125 in. 
(b) For lap-welded tubes, the thickness at any point shall 
not vary more than 0.01 in. from that specified, except at the 
_ weld, where an additional thickness of 0.015 in. shall be allowed. 
For seamless tubes, the thickness at any point shall not 
vary more than 10 per cent from that specified. 
14. The finished tubes shall be free from injurious seams, 
- flaws, or cracks, and shall have a workmanlike finish. They 
- shall be free from kinks, bends, and buckles. 


VI. MARKING. 


15. The name or brand of the manufacturer, and “Tested 


at 1000 lb.” for Nos. 9, 10, and 11 B.w.g., or “Tested at 900 lb.” 
- for Nos. 12 and 13 B.w.g., shall be legibly stenciled in white 
each tube. 


VII. INSPECTION AND REJECTION. 


Inspection. 16. The inspector representing the purchaser dean awe 
- free entry, at all times while work on the contract of the purchaser 
_ is being performed, to all parts of the manufacturer’s works which 
_ concern the manufacture of the material ordered. The manu- 
—_- - facturer shall afford the inspector, free of cost, all reasonable 
7 facilities to satisfy him that the material is being furnished in 
accordance with these specifications. All tests and inspection 
shall be made at the place of manufacture prior to shipment, 
and shall be so conducted as not to interfere unnecessarily with 

the operation of the works. 
17. Tubes when inserted in the boiler shall stand expanding 
and beading without showing cracks or flaws, or opening at the 
weld. Tubes which fail in this manner will be rejected, and 


the manufacturer shall be notified. 
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PHILADELPHIA, PA., U. S. A. 
AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFIC ATIONS 
FOR 
LOCOMOTIVE MATERIALS 


STAYBOLT IRON. 


ADOPTED JUNE 1, 1912. 


I. MANUFACTURE. 


1. The iron shall be rolled from a bloom or boxpile, made Process. 
Ww belly from puddled iron or knobbled charcoal iron. The 
puddle mixture and the component parts of the bloom or box- 
pile shall be free from any admixture of iron scrap or steel. 

2. (a) Bloom.—A bloom: is a solid mass of iron that has 
been hammered into a convenient size for rolling. 

(b) Boxpile—A boxpile is a pile, the sides, top and bottom 
of which are formed by four flat bars and the interior of which 
consists of a number of small bars the full length of the pile. 

(c) Iron Scrap.—This term applies only to foreign or bought 
scrap and does not include local mill products free from foreign 
or bought scrap. 


II. PHYSICAL PROPERTIES AND TESTS.! 


3. (a) The iron shall conform to the following requirements 
as to tensile properties: 


1 Committee A-2 on Standard Specifications for Wrought Iron, which prepared these speci- 
fications for presentation to the Society, desires to call attention to the fact that the vibration 
test has been omitted from the specifications. While recognizing its importance, the Com- 
mittee feels that the variations in the results obtained by this test are so great that it is not 
advisable to include such a requirement in the specifications until it has been carefully 
standardized. The Committee means to institute further inquiries with the hope of reaching 
a sound basis for this test in the measurably near future. 
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Yield point, min., 0.6 tens. str. 


- Tensile strength, lb. per sq. in 49 000 — 53 000 
» 
‘ Elongation in 8 in., min., per cent 


Reduction of area, “ 48 
_ (b) The yield point shall be determined by the drop of the— 
ae beam of the testing machine. The speed of the cross-head of 
‘er the machine shall not exceed 1} in. per minute. 
Bend Tests. 4. (a) Cold-bend Tests—The test specimen shall bend cold 
through 180 deg. flat on itself in both directions without fracture | 
on the outside of the bent portion. 
(b) Quench-bend Tests.—The test specimen, when heated to 
a yellow heat and quenched at once in water the temperature 
of which is between 80° and 90° F., shall bend through 180 deg. — 
flat on itself without fracture on the outside of the bent portion. — 
: (c) Nick-bend Tests.—The test specimen, when nicked 25 
per cent around with a tool having a 60-deg. cutting edge, to 
a depth of not less than 8 nor more, than 16 per cent of the 
diameter of the specimen, and broken, shall show a clean fiber 
entirely free from crystallization. 
(d) Bend tests may be made by pressure or by blows. 

Etch Tests.! 5. The cross-section of the test specimen shall be ground or 
; ; _ polished, and etched for a sufficient period to develop the struc- 
ture. This test shall show the material to have been rolled 

from a bloom or a boxpile, and to be free from steel. 

Test Specimens. 6. All test specimens shall be of the full section of material 

as rolled. 

7. (a) Bars of one size shall be sorted into lots of 100 each. 
Two bars shall be selected at random from each lot or fraction 

_ thereof, and tested as specified in Sections 3 and 4; but only one 
_ of these bars shall be tested as specified in Section 5. 

(b) If any test specimen from either of the bars originally 
selected to represent a lot of material, contains surface defects 
not visible before testing but visible after testing, or if a tension 
test specimen breaks outside the middle third of the gage length, 

one retest from a different bar will be allowed. 


1A solution of two parts water, one part concentrated hydrochloric acid, and one part 
concentrated sulphuric acid is recommended for the etch test. ae 
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III. PERMISSIBLE VARIATIONS IN GAGE. 


8. The bars shall be truly round within 0.01 in., and shall not Permissible 
vary more than 0.005 in. above nor more than 0.01 in. below the 


specified size, | 


9. The bars shall be smoothly rolled and free from slivers, Finish. 


depressions, seams, crop ends, and evidences of being burnt. ae ; 
q 


V. MARKING 

. 10. The bars shall be stamped or marked as designated by Marking. — 
the purchaser. 


VI. INSPECTION AND REJECTION. 


11. (a) The inspector representing the purchaser shall have Inspection. 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the material is being 
furnished in accordan¢e with these specifications. Tests and 
inspection at the place of manufacture shall be made prior to 
shipment. 

(6) The purchaser may make the tests to govern the accept- 
ance or rejection of material in his own laboratory or elsewhere. 
Such tests, however, shall be made at the expense of the pur- 
chaser. 

12. (a) If either of the test bars selected to represent a 
lot does not conform to the requirements specified in Sections 3, 
4, 5, and 6, the lot will be rejected. 

(b) Bars which will not take a clean, sharp thread with 
dies in fair condition, or which develop defects in forging or 
machining, will be rejected, and the senmetactuner shall be notified. 
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AMERICAN SOCIETY FOR TESTING MATERIALS| 
PHILADELPHIA, PA., U. S. A. 


AFFILIATED WITH THE 
INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS 


Re * FOR 
ts LOCOMOTIVE MATERIALS. 


LAP-WELDED IRON BOILER TUBES. 


ApopTeD JUNE 1, 1912. 
4. 


I. MANUFACTURE. 


7 1. The tubes shall be made from knobbled, hammered | 
charcoal iron. 


II. PHYSICAL PROPERTIES AND TESTS. 


Bend Tests. 2. (a) Quench-bend Tests—Strips } in. in width by 6 in. 
in length, planed lengthwise from tubes, when heated to a cherry 
red and quenched at once in water the temperature of which — 
is 80° F., shall bend in opposite directions at each end, as 
shown in Fig. 1, without showing cracks or flaws. 


, Outside of Tube--.. 
= 


Inside of Tube--” 
Fic. 1. 


(b) Nick-bend Tests—Strips } in. in width by 6 in. in 
length, planed lengthwise from tubes, when nicked and broken’ 
by light blows, shall show a wholly fibrous fracture. 

Expansion Tests. 3. A test specimen 12 in. in length shall be heated for 
a length of 5 in. to a bright cherry red (1200° 1400° F.) 
placed in a vertical position, and a smooth tapered steel pin at 
(264) 
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blue heat (600°- 800° F.) forced into the end of the tube by ’ 
pressure or by light blows of a 10-Ib. hammer. Under this test : a 
the tube shall expand to 1} times its original diameter without ! z 

splitting or cracking. The pin shall be of tool steel and shall "ai - 
have a taper of 13 in. per foot of length. 

4. A test specimen 23 in. in length shall stand crushing Crush Tests. 4 
longitudinally to a height of 1§ in. without splitting in either 
direction and without cracking or opening at the weld. 

5. Each tube shall stand an internal hydraulic pressure of Hydraulic Tests. 
between 500 and 750 Ib. per sq. in. 

6. In case of doubt as to the quality of material, the follow- Etch Tests. 
ing test shall be made to detect the presence of steel. A cross- = 
section of tube shall be turned or ground to a perfectly true 
surface, polished free from dirt or cracks, and etched until the 
soft parts are sufficiently dissolved for the iron tube to show 
a decided ridged surface, with the weld very distinct, while a 
steel tube would show a homogeneous surface. 

7. Test specimens shall consist of sections cut from a tube. Test,Specimens. 
They shall be smooth on the ends and free from burrs. 

8. One tube from each lot of 250 or fraction thereof shall be Number of Tests. 
tested as specified in Sections 2, 3, and 4. Each tube shall be 
tested-as specified in Section 5. 

9. If the results of the tests do not conform to the require- Retests. 
ments specified in Sections 2, 3, or 4, retests of two additional — 
tubes from the same lot shall be made and each of these shall 


conform to the requirements specified. 
Ill. STANDARD MINIMUM WEIGHTS. . 
10. The standard minimum weights for tubes of various Weights. 
outside diameters and thicknesses, areasfollows: 


= 


STANDARD MINIMUM WEIGHTs. 


WEIGHT, 1B. PER FT. OF LENGTH. 


THICKNESS. 
Outside Diameter, in. 
B. w. g. In. 1; 2 2} 23 
13 . 1.65 1.91 2.16 
12 0.110 1.89 2.17 2.46 2.73 
ll 0.125 2.07 2.38 2.70 3.02 
10 0.135 2.29 2.64 2.99 3.37 


1A solution of two parts water, one part concentrated hydrochloric acid, and one part 
concentrated sulphuric acid is recommended for the etch test. n 
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Marking. 


Inspection. 


Rejection. 


SPECIFICATIONS FOR LOCOMOTIVE MATERIALS. 


IV. WORKMANSHIP AND FINISH. 

11. (a) The finished tubes shall be circular within 0.02 in., 
and the mean diameter shall not vary more than 0.015 in. from 
the size ordered. They shall not be shorter than the length 
ordered, but may exceed it by 0.125 in. 

(b) The thickness at any point shall not vary more than 
0.01 in. from that specified, except at the weld, where an addi- 
tional thickness of 0.015 in. shall be allowed. 

12. The finished tubes shall have a smooth surface, free from 
laminations, cracks, blisters, pits, and imperfect welds, and 
shall have a workmanlike finish. They shall be free from kinks, 
bends and buckles, and evidences of unequal contraction in 
cooling or injury in manipulation. a 


V. MARKING. 


13. “Knobbled charcoal, tested to 500 lb. pressure,”’ shall 
be legibly marked at the middle of the length of each tube. 


VI. INSPECTION AND REJECTION. 

14. The inspector representing the purchaser shall have 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the material is being 
furnished in accordance with these specifications. All tests and 
inspection shall be made at the place of manufacture prior to 
shipment. 

15. Tubes when inserted in the boiler shall stand expanding 
and beading without splitting or breaking. Tubes which fail 
in this manner will be rejected, and the manufacturer shall be 
notified. 
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PHILADELPHIA, PA., U. 5S. A. 


AFFILIATED WITII THE 


STANDARD SPECIFICATIONS FOR HARD-DRAWN 
COPPER WIRE. 


ADOPTED AUGUST 21, I9QII. 


1. The material shall be copper of such quality and purity Material. 
that, when drawn hard, it shall have the properties and character- 
istics herein required. 
2. These specifications cover hard-drawn round wire, grooved Shapes. 
trolley wire, figure-eight trolley wire, and hard-drawn cable or 
strand, as hereinafter described. 
3. (a) The wire, in all shapes, must be free from all surface Finish. 
imperfections not consistent with the best commercial practice. it 
(b) Necessary brazes in hard-drawn wire must be made in 
accordance with best commercial practice, and tests upon a section 
of wire containing a braze must show at least 95 per cent. of the 
tensile strength of the unbrazed wire. Elongation tests are not to 
be made upon test sections including brazes. 
4. (a) Package sizes for round wire and for cable shall be a 
«greed upon in the placing of individual orders; standard packages 
of grooved trolley wire shall be shipments upon reels holding : 
about 2,500 lbs. each. 
(b) The wire shall be protected against damage in ordinary 
handling and shipping. 
5. For the purpose of calculating weights, cross sections, etc., Specific Gravity. 
the specific gravity of copper shall be taken 2 as 8.90. 
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Inspection. 


of these specifications. 


Dimensions and 
Permissible 
Variations. 


_ 6. All testing and inspection shall be made at the place of 
manufacture. The manufacturer shall afford the inspector 
representing the purchaser all reasonable facilities to enable him 
to satisfy himself that the material conforms to the requirements 


= 


Harp-DRAWN RouND WIRE. 


7. (a) Size shall be expressed as the diameter of the wire in 
decimal fractions of an inch, using not more than three places of 
decimals; i.e., in mils. 

(b) Wire is expected to be accurate in diameter; permissible 
variations from nominal diameter shall be: 

For wire 0.100 in. in diameter and larger, one per cent. over 

or under; 

For wire less than 0.100 in. in diameter, one mil over or under. 


(c) Each coil is to be gauged at three places, one near each 
end, and one approximately at the middle; the coil may be re- 
jected if, two points being within the accepted limits, the third 
point is off gauge more than 2 per cent. in the case of wire 0.064 
in. in diameter and larger, o- more than 3 per cent. in the case of 
wire less than 0.064 in. in diameter. 

8. Wire shall be so drawn that its tensile strength and elonga- 
tion shall be at least equal to the value stated in Table I. Tensile 
tests shall be made upon fair samples, and the elongation of wire 
larger in diameter than 0.204 in. shall be determined as the per- 
manent increase in length, due to the breaking of the wire in tension, 
measured between bench marks placed upon the wire originally 
10 ins. apart. The elongation of wire 0.204 in. in diameter and 
smaller shall be determined by measurements made between the 
jaws of the testing machine. The zero length shall be the distance 
between the jaws when a load equal to ten per cent. of the required 
ultimate breaking strength shall have been applied, and the final 
length shall be the distance between the jaws at the time of rupture. 
The zero length shall be as near 60 ins. as possible. The fracture 
shall be between the bench marks in the case of wire larger than 
0.204 in. in diameter and between the jaws in the case of smaller 
wire, and not closer than 1 in. to either bench mark or jaw. If 
upon testing a sample from any coil of wire, the results are found to 
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be below the values stated in the table, tests upon two additional 
samples shall be made, and the average of the three tests shall 
determine acceptance or rejection of the coil. For wire whose 
nominal diameter is between listed sizes, the requirements shall be 
those of the next larger size included in the table. 


TABLE I. 


Tensile Elongation 
Strength, in ro ins., 
Ibs. per sq. in. 
. 460 211,600 49,000 
.410 168,100 51,000 
- 365 133,225 52,800 
105,625. - . 54,500 
83,520 56,100 
.258 66,565 57,600 
.229 52,440 59,000 


Diameter, Area, circular 
ins. mils. 


60,100 
61,200 
62,000 
62,100 
63,000 
63,400 
63,700 
64,300 
64,800 
64,900 
65,400 
65,400 
65,700 
65,700 
65,900 
66,200 
66,200. 
66,400 
66,600 
66,800 
67,000 


0 0 


9. Electric conductivity shall be sinensis upon fair samples Electric 
by resistance measurements at a temperature of 20°C. (68° F.). aN 


a 
in 60 ins. 
41,615 1.24 
10,404 
2,601 
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* 


The wire shall not exceed the following limits: 


For diameters 0.4€0 in. to 0.325 in., 900.77 lbs. per mile-ohm 
at 20°C. 


For diameters 0.324 in. to 0.040 in., 910.15 Ibs. per mile-ohm 


4 
GROOVED TROLLEY WIRE. 


10. Standard sections shall be those known as the “ American 
Standard” grooved trolley wire sections, the shape and dimensions 
of which are as shown in Fig. 1. 


211,600 C.M. 168,100 


133,200C.M. 


Dimensions and 11. (a) Size shall be expressed as the area of cross section 
a in circular mils, the standard sizes being as follows: 


211,600 circular mils, weighing 3,386 Ibs. per mile. 


(6) Grooved trolley wire may vary 4 per cent. over or under 
in weight per unit length from standard, as determined from 
the nominal cross section. 

Physical Tests. 12. The physical tests shall be made in the same manner as 
. —_ those upon round wire. The tensile strength of grooved wire 
shall be at least 95 per cent. of that required for round wire of the 
same sectional area; the elongation shall be the same as that 
i required for round wire of the same sectional area. . 
Electric 13. The requirements for electric conductivity shall be the 
Conductivity. same as those for round wire of the same sectional area. 
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FIGURE-EIGHT TROLLEY WIRE. 


14. Standard sections of figure-eight trolley 
shown in Fig. 2, 


>» 


\e--0220- 


as 


105,600 C.M., 


1s. The requirements for weight, physical properties, and Requirements. 
electric conductivity of fgure-eight trolley wire shall be the same 
as for the same sizes of grooved trolley wire. _ ; 


HArRD-DRAWN CopPpER WIRE CABLE OR STRAND. 


16. For the purposes of these specifications, standard cabiz Constructios. 
shall be that made up of hard-drawn wire laid concentrically 
about a hard-drawn wire center. Cable laid up about a hemp 
center or about a soft wire core is to be subject to special specifica- 
tions to be agreed upon in individual cases. 

17. The wire entering into the construction of stranded cable Wire. 
shall, before stranding, meet all the requirements of round wire, 
hereinbefore stated. 

18. The tensile strength of standard cable shall be at least Physical Tests. 
go per cent. of the total strength required of the wires forming 
the cable. 

19. Brazes, made in accordance with the best commercial Brazes. | 
practice, will be permitted in wire entering into cable; but no- 
two brazes in wire in the cable may be closer together than 50 ft. 

20. The pitch of standard cable shall not be less than 12, nor Lay. 
more than 16, diameters of the cable. The cable shall be laid 
left-handed or right-handed, as shall be agreed upon in the placing 
of individual orders. 
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re shall be as Sections, 
133,200 C.M. 168,100 CM. 211,600C.M, 
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EXPLANATORY NOTES ON STANDARD SPECIFICATIONS 
FOR HARD-DRAWN COPPER WIRE. 


5. The specific gravity of copper has been commonly accepted 
as 8.9, and this value is retained in these specifications. The 
maximum variation from this figure in a large number of samples © 
of wire has not been sufficient to lead one to anticipate any serious 
error from its use as a flat value in calculations. 

7. (a) The use of arbitrary gauge numbers to express dimen- 
sions cannot be too strongly condemned. There are many such 
gauges in existence, and confusion is to be expected unless the 
particular gauge to be used is specified. Many of the gauges have 
their dimensions stated in absurd figures, such as 0.090742 in., when © 
it is not especially easy to measure dimensions in the fourth decimal — 
place by workshop tools. Definite diameters in measurable units 
are evidently preferable. 

8. Many other physical tests than those provided in these 
specifications are included in existing specifications. ‘The reasons 
for the omission of some of the more common are given as follows: 

Twist Tests ——The wire is sometimes required to permit 
twisting through a stated number of revolutions before breaking. | 
The results are so easily influenced by temperature, speed of 
rotation, method of gripping, and other variables not easily defined : 
or controlled, that the test is at least of doubtful value. It is the 
opinion of the Committee that it is impractical to so define the 
conditions of the test that a twist test can be made definite and 
reliable; hence there is no warrant for its inclusion in specifica- 
tions. 

Wrap Tests.—Wire is sometimes required to permit tight 
wrapping about a wire of its own diameter, unwrapping and again 
re-wrapping. It is obvious that the making of a test of this kind 7 
with wire that is already hard-drawn is exceedingly difficult. 
Every one who has tried to break off a piece of tough wire by bend- 
ing it back and forth between the fingers knows how hard it is to 
confine the bend to one place, because of the hardening action of the 
previous bends. Hard wire which has been wrapped around a wire 
of small diameter is hardened still more and it is almost impossible 
to straighten the wire, let alone re-coil it in the opposite direction. — 
In the opinion of the Committee, it is inadvisable to include a test 
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which at best is so indefinite as a wrap test. Furthermore, it is the 

opinion of the Committee that wire which will meet the physical 

tests included in these specifications will meet any properly made 
_ twist or wrap test that would reasonably be required. 

Since the adoption of the Standard Specifications for Hard- 
Drawn Copper Wire, proposed in 1909, the Committee has very 
carefully cousidered the matter of twist and wrap tests and it is 
their final opinion that while there might be some possible reason 
for requiring that wire shall stand wrapping around a wire of 
equal diameter, there can be no good reason for including in 
specifications the requirement that it shall stand unwrapping and 
re-wrapping, because such a test is indefinite and cannot be made 
otherwise. It is almost physically impossible to unwrap and 
re-wrap hard-drawn wire about a wire of its own diameter. 
With respect to twist tests, the Committee has nothing to add to 
the statement already on record, condemning this character of test. 

Elastic Limit—During the tension test on wire, there is 
seldom to be observed any definite drop of the beam or increase in 
the rate of elongation, corresponding to the yield point commonly 
obscrved in testing steel. The only way in which the elastic limit 
of hard wire may be determined is by the actual plotting of the 
elastic curve from extensometer readings. Even such tests are 
difficult of interpretation, because the wire when available for tests 

is usually curved, due to its having been put up in a coil. There 
are little sets observable before the true elastic limit has been 
reached, owing to the fact that one side of the wire, having been 
stretched in coiling, is really a little harder than the other side, 
and the pull is, therefore, not even. Considering the difficulty 
of making the test and the uncertainty of the results obtained, 
it is the opinion of the Committee that it would be inadvisable 
to include an elastic limit test in these specifications. It is evident 
that if the designing engineer requires a knowledge of the location 
of the elastic limit for purposes of calculation in designing, such 
data can be obtained by special tests on representative sizes of 
wice, which will fix the relation of the elastic limit to the ultimate 
strength for all wire which is properly made. 

Tests carefully made by members of the Committee show that 
the elastic limit oz *:ard-drawn copper wire from sizes 0.460 to 
0.325 in., inclusive, averages 55 per cent. of the ultimate tensile 
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| 


strength required in these specifications, with a minimum value o! 

50 per cent.; for sizes 0.324 to 0.040 in., inclusive, it averages 6c 

per cent. of the ultimate tensile strength required in these specifica 
~ tions with a minimum value of 55 per cent. This statement of 
experience is based on the definition of elastic limit as “‘that point 
on the elastic curve beyond which the ratio of stress to strain ceases 
to be constant.” 

9. Conductivity.—Electric conductivity is usually expressed 
as a percentage on the Matthiesen basis, reference being made to 
determinations of the electrical resistivity of supposedly pure copper 
by Matthiesen, about 1865. Since that time, the methods of 
refining copper have greatly improved, so that to-day it is not un- 
common to find copper of over 100 per cent. conductivity on the 
Matthiesen basis. Furthermore, what the electrical engineer 
requires is that the wire shall not exceed a certain maximum elec- 
trical resistance. It seems obvious that it is less laborious to 
express quantities in direct definite terms, rather than by reference 
to something else which requires interpretation before the results 
are ready for use in calculation. Resistivity is commonly expressed 
in a number of different ways, all being equivalent to the resistance 
of some unit of cross section, this unit being expressed either in 
linear dimensions or as a combination of weight and dimensions. 

For the convenience of those who are accustomed to expressing 
resistivity or conductivity in any one of several more or less com- 
mon units, Table II has been prepared giving the conductivity 
and resistivity of copper at 20° C., expressed in the several common 
units and covering a range of resistivity that would be covered by 
copper meeting the terms of the specifications. 

10. It is obvious that the simplest designation of irregulai 
_ shapes of similar outline is by sectional area, and the most com- 
monly used unit among electrical engineers is the circular mil. 
Therefore, while the sizes of grooved trolley wire regularly used 
are generally known by B & S gauge number, corresponding to 
their sectional area, it has been deemed advisable by the Committee 
to list these sizes, in specifications, by their sectional area expressed 
in circular mils. The three sizes which are most extensively used 
: commercially are the only ones listed; a fourth size is but little 
_ used, and the use is growing less. 
11. The only way in which gauge variations are easily 
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Taste AND REsISTIVITY OF COPPER. 


Temperature 20° C. Density taken as 8.90. 


Ohms per bs. 
per cent. cc. cu, in. 


Conduct- | Microhms ‘Micrchms | Ohms 


per 
mil-foot. 


-15017 1.6873 
15032 58. 1.68380 
15046 1.69¢6 
15061 
15076 - 6939 
15091 -6950 
-15106 
-1S5121 .6990 
15136 -7006 
-7023 


-66428 
- 66404 
-66559 
-66625 
. 66690 
-66756 
66888 
-66054 
-67020 


0000000000 
ooo00000000 


.15166 
-151906 
.15226 
-15241 
15256 
15287 
15302 


7040 
-7°74 
-7108 


-67087 
7153 
.67220 
-67287 
-67354 
-67421 
.67488 
-67555 
.67623 
.67691 


eo00000000 


-15317 
-15333 
-15345 
+15304 
-15379 
-153904 
-15410 
~15420 
+1544! 
+15457 


-67758 
.67826 
-67804 
67962 
-68031 
68000 
-68168 
.68236 
-68305 
-63374 


° 


-15472 
-15458 
-15504 
-15519 
-15535 
-15551 
+15567 
+15583 
-155905 
-156014 


-68443 
-65513 
.68582 
.68652 
-68721 
-O38701 
. 633861 
68031 
69002 
-69072 


> 
wu 
eo00000000 


15630 
~15040 
~15662 
-15675 
-15604 
-15711 
-15727 
-15743 
-15759 
+1577 


69142 
-090213 
.69284 
-00355 
.69420 
-60497 
.69509 
69640 
.60712 
.00784 


eoo000000000 
eo000000000 


-15792 
.15808 
~15824 
~15541 
-15857 
-153874 
.15890 
15907 
15923 
-15940 


.60856 
.69928 
. 70001 
+ 70073 
.70146 
-70218 
70201 
70304 
.704338 


e©o000000000 
©o000000000 


101.0 
101.7 10.150 pt 
101.6 | 10.160 
101.5 10.179 - 
IO1.4 10.189 
101.3 10,200 > 
1O1.2 10,210 : 
101.1 10,220 ' 
101.0 10,230 
10.240 
100.9 
100.8 | 10.250 
100.7 } 10.260 
100.5 | 10.281 
100.4 10.29! 
100.3 | 10.301 
100.2 10.311 
100.1 | 10.322 
| | 10.342 
99-9 O74.02 
99.5 875.50 10.353 4 
90.7 876.38 10.363 
99-6 87720 10.373 — 
99-5 878.14 10.334 q a 
99.2 } 880.79 10.415 
99.1 881.68 | 10.420 - ‘ 
10.447 } 
98.9 | > 
98.38 10.457 - 
98.7 10.403 
98.6 10.479 
938.0 | 10.543 
97-9 10.553 = 
97.8 10.564 & 
97-7 | 10.575 
97.6 | 10.586 
97-5 | 10.507 
97-4 10.607” = 
07.2 10.629 
| 10.662 
90.5 10.7006 
96.4 | 10.717 
06.3 | 10.729 
q 96.2 | 10.740 
96.0 | 10.762 
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determinable in irregular shapes is by recourse to weights of 
standard lengths, and this has been the method adopted in the 
specifications. 

16. So many variations in the construction of cable are 
possible that it has been deemed inadvisable to complicate the 
specifications by including requirements for any other than the 
one type most commonly used. 

18. Physical testing of cable is at best a difficult matter, and — 
the measurement of elongation in cable which has been subjected 
to a tensile test is uncertain, since it includes the elastic deforma- 
tion of the cable as a spring, the actual elongation of the wires, 
and perhaps even some elastic deformation of the wires as such. 
It is, therefore, thought inadvisable to include a requirement 
covering an elongation test. 

19. The permitting of brazes in wire entering into the con- 
struction of copper cable was discussed at considerable length, 
and it is finally the opinion of the Committee that, provided no two 
brazes are closer together than 50 ft., the cable has fully 90 per 
cent. of the theoretical strength obtained by adding together the © 
required strengths of the constituent wires. This is due, in such 
long lengths, to the frictional gripping of the wires in the cable. 7 
The construction of long lengths of cable without brazes is costly, 
and it has been thought best, therefore, to permit their use, provided 


they are sufficiently widely spaced as not to be detrimental to © 
the strength of the cable. 


[Note.—It is to be expected that at the meeting of the 
International Electrotechnical Commission in 1913, an inter- 
national agreement will be reached upon a copper conductivity 
standard, which may be slightly different from the values stated 
in Table II.—Ep.] 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA, PA., U. S. A. 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS 
FOR 


MEDIUM HARD-DRAWN COPPER WIRE. 


ADOPTED JUNE TI, I9I2. 


1. The copper shall be of such quality and purity that, 


when drawn medium-hard, it shall have the properties and char- 
acteristics herein required. 

2. These specifications cover medium hard-drawn round 
wire and cable or strand made from medium hard-drawn wire, 
as hereinafter described. 

3. (a) The wire must be free from all surface imperfections 
not consistent with the best commercial practice. 

(b) Necessary brazes in medium hard-drawn wire must be 
made in accordance with the best commercial practice, and tests 
upon a section of wire containing a braze must show at least 95 
per cent of the tensile strength of the unbrazed wire. Elongation 
tests are not to be made upon test sections including brazes. 

4. (a) Package sizes for round wire and for cable shall be 
agreed upon in the placing of individual orders. 

(b) The wire shall be protected against damage in ordinary 
handling and shipping. 

5. For the purpose of calculating weights, cross-sections, 
etc., the specific gravity of copper shall be taken as 8.90. 

6. All testing and inspection shall be made at the place of 
manufacture. The manufacturer shall afford the inspector rep- 
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SPECIFICATIONS FOR MEDIUM COPPER WIRE. 


resenting the purchaser all reasonable facilities to satisfy him 
that the material conforms to the requirements of these speci- 

fications. 


Mepium Harp-DRAWN ROUND WIRE. 


7. (a) The size shall be expressed as the diameter of the wire 
in decimal fractions of an inch, using not more than three places 
of decimals; that is in mils. 

(b) Wire is expected to be accurate in diameter; permissible — 
variations from nominal diameter shall be: 


For wire 0.100 in. in diameter and larger, 1 per cent over or 
under. 

For wire less than 0.100 in. in diameter, one mil over or 
under. 


(c) Each coil is to be gaged at three places, one near each 
end, and one approximately at the middle; the coil may be 
' rye if, two points being within the accepted limits, the 


third point is off gage more than 2 per cent in the case of wire 
0.064 in. in diameter and larger, or more than 3 per cent in the 
case of wire less than 0.064 in. in diameter. 

8. Wire shall be so drawn that its tensile strength shall 
not be greater than the maximum values and not less than the 
minimum values stated in Table I, and its elongation shall not 
be less than the minimum values stated in Table I. Tension tests 
shall be made upon fair samples, and the elongation of wire 
larger in diameter than 0.204 in. shall be determined as the per- 
manent increase in length, due to the breaking of the wire in 

- tension, measured between bench marks placed upon the wire 
_ originally 10 in. apart. The elongation of wire 0.204 in. in dia- 
meter and smaller shall be determined by measurements made 
between the jaws of the testing machine. The zero length shall 
be the distance between the jaws when a load equal to 10 per 
cent of the required ultimate breaking strength shall have been 
applied, and the final length shall be the distance between the 
jaws at the time of rupture. The zero length shall be as near 60 
in. as possible. The fracture shall be between the bench marks 
in the case of wire larger than 0.204 in. in diameter and between 
the jaws in the case of smaller wire, and not closer than 1 in. to 
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either bench mark or jaw. If upon testing a sample from any 
coil of wire, the results are found to be below the values stated in 
the table, tests upon two additional samples shall be made, and 
the average of the three tests shall determine acceptance or re- 
jection of the coil. For wire whose nominal diameter is between 
_ listed sizes, the requirements shall be those of the next larger 
size included in the table. 


TABLE I. 


Tensile Strength, lb. per sq. in. | 
Diameter, in. - — Elongation in 10 in. 
per cent. 
Minimum. Maximum. 


.460 42 000 49 000 
410 43 000 50 000 
365 44 000 51 000 
329 45 000 52 000 
289 46 000 53 000 
. 258 47 000 54 000 
Wy 48 000 55 000 


.6 
.25 
.0 
.29 


NOD & WS W 


in 60 in. 
.20 
.08 
.06 
.04 
.02 
00 
98 
.96 
94 
92 


204 48 330 55 330 
182 48 600 55 660 
162 49 000 56 000 
144 49 330 56 330 
.128 49 660 56 660 
.114 50 000 57 000 
.102 50 330 57 330 
091 50 660 57 660 
081 51 000 58 000 
072 51 330 58 330 
064 51 660 58 660 
057 52 000 59 000 
051 52 330 59 330 
045 52 660 59 660 
. 040 53 000 60 000 


9. Electric conductivity shall be determined upon fair 
_ samples by resistance measurements at a temperature of 20° C. 
(68° F.). 
The wire shall not exceed the following limits: os 


For diameters 0.460 in. to 0.325 in. 896.15 lb. per mile-ohm 
at 20° C. 
_ For diameters 0.324 in. to 0.049 in. 905.44 lb. per mile-ohm 


at 20°C. _ 
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FOR MeEpium CoppER WIRE. 


SPECIFICATION 


Mepium Harp-DRAWN CoppPpER-WIRE CABLE OR STRAND. 


10. For the purposes of these specifications, standard cabie 
shall be that made up of medium hard-drawn wire laid concentric. — 
ally about a medium hard-drawn wire center. Cable laid up 
about a hemp center or about a soft wire core is to be subject to — 
special specifications to be agreed upon in individual cases. — 

11. The wire entering into the construction of standard 
cable shall, before stranding, meet all the requirements of round 
wire, hereinbefore stated, except that brazes may be made in the 
wire when finished and ready for stranding. Such brazes must be 
made in accordance with the best commercial practice, and no ~ 
two brazes in wire in the cable may be closer together than 50 ft. | 

12. The tensile strength of standard cable shall be at least : 
90 per cent of the total strength required of the wires forming the. 
cable. 

13. The pitch of standard cable shall not be less than 12 
nor more than 16 diameters of the cable. The cable shall be laid © 
‘eft-handed or right-handed, as shall be agreed upon in the plac- 
ing of individual orders. 


EXPLANATORY NOTES. 


Definition Medium Hard-Drawn Wire is essentially and 
necessarily a special product, because when wire has once started 
on its course through the drawing operations, it can only finish — 
as a hard-drawn wire to be used as such or to be annealed and 
become soft or annealed wire. Medium hard-drawn wire is an-_ 
nealed wire drawn to a slightly smaller diameter. . 

5. The specific gravity of copper has been commonly 
accepted as 8.90 and this value is retained in these specifications. 
The maximum variation from this figure in a large number of | 
samples of wire has not been sufficient to lead one to anticipate _ 
any serious error from its use as a flat value in calculations. | 

7. (a) The use of arbitrary gage numbers to express dimen- 
sions cannot be too strongly condemned. There are many such 
gages in existence, and confusion is to be expected unless the 
particular gage to be used is specified. Many of the gages have 
their dimensions stated in absurd figures, such as 0.090742 in.. 


when it is not especially easy to measure dimensions in the fourth 
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decimal place by workshop tools. Definite diameters in measure- 
able units are evidently preferable. 

8. Medium hard-drawn wire approaches hard-drawn wire 
in its characteristics, but from the very nature of the product, 
exact uniformity in tensile strength cannot be obtained; hence, 
the necessity for establishing a range of tensile strength within 
which standard medium hard-drawn wire must be expected to 
be found. In the opinion of the Committee any narrowing or 
reduction in the range permitted in tensile strength can only 
result in an unjustifiable increase in the cost of production of the 
wire. 

Many other physical tests than those provided in these 
specifications are included in existing specifications. The rea- 
sons for the omission of some of the more common are given as 
follows: 

Twist Tests——The wire is sometimes required to permit 
twisting through a stated number of revolutions before breaking. 
The results are so easily influenced by temperature, speed of 
rotation, method of gripping, and other variables not easily 
defined or controlled, that the test is at least of doubtful value. 
It is the opinion of the Committee that it is impractical to so 
define the conditions of the test that a twist test can be made 
definite and reliable; hence there is no warrant for its inclusion 
in specifications. 

Wrap Tests——Wire is sometimes required to permit tight 
wrapping about a wire of its own diameter, unwrapping and 
again re-wrapping. It is obvious that the making of a test of 
this kind with wire that is already hard is exceedingly difficult. 
Every one who has tried to break off a piece of tough wire by 
bending it back and forth, between the fingers, knows how hard 
it is to confine the bend to one place, because of the hardening 
action of the previous bends. Hard wire which has been wrapped 
around a wire of small diameter is hardened still more and it is 
almost impossible to straighten the wire, let alone re-coil it in the 
opposite direction. In the opinion of the Committee, it is inadvis- 
able to include a test which at best is so indefinite as a wrap 
test. Furthermore, it is the opinion of the Committee that wire 
which will meet the physical tests included in these specifications 


= 
ve 
3 
4 
x 
7 
+ 
« 
= = 
« 
. 
an 
on 
£ 
J 
> 
‘ 
> 


will meet any properly made twist or wrap test that would 
reasonably be required. 

The Committee has carefully considered the matter of twist 
and wrap tests in connection with both hard-drawn and medium 
hard-drawn wire, and it is their final opinion that while there 
might be some possible reason for requiring that wire shall stand 
wrapping around a wire of equal diameter, there can be no good 
reason for including in specifications the requirement that it 
shall stand unwrapping and re-wrapping, because such a test is 
indefinite and cannot be made otherwise. It is almost physically 
impossible to unwrap and re-wrap hard-drawn wire about a wire 
of its own diameter. 

Elastic Limit—During the tension test on wire, there is 
seldom to be observed any definite drop of the beam or increase 
in the rate of elongation, corresponding to the yield point com- 
monly observed in testing steel. The only way in which the 
elastic limit of hard wire may be determined is by the actual 
plotting of the elastic curve from extensometer readings.. Even 
such tests are difficult of interpretation, because the wire when 
available for tests is usually curved, due to its having been put 
up in a coil. There are little sets observable before the true 
elastic limit has been reached, owing to the fact that one side of 
the wire, having been stretched in coiling, is really a little harder 
than the other side, and the pull is, therefore, not even. Con- 
sidering the difficulty of making the test and the uncertainty of 
the results obtained, it is the opinion of the Committee that it 
would be inadvisable to include an elastic limit test in these speci- 
fications. It is evident that if the designing engineer requires a 
knowledge of the location of the elastic limit, for purposes of 
calculation in designing, such data can be obtained by special 
tests on representative sizes of wire, which will fix the relation of 
the elastic limit to the ultimate strength for all wire which is 
properly made. 

Tests carefully made by members of the Committee show 
that the elastic limit of medium hard-drawn wire averages 50 per 
cent of the ultimate tensile strength required in these speci- 
fications. This statement of experience is based on the definition 
of elastic limit as “‘that point on the elastic curve beyond which 
the ratio of stress to strain ceases to be constant.” 
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9. Conductivity —Flectric conductivity is usually expressed 
as a percentage on the Matthiesen basis, reference being made to 
determinations of the electrical resistivity of supposedly pure 
copper by Matthiesen, about 1865. Since that time, the methods 
of refining copper have greatly improved, so that to-day it is not 
uncommon to find copper of over 100 per cent conductivity on the 
Matthiesen basis. Furthermore, what the electrical engineer 
requires is that the wire shall not exceed a certain maximum 
electrical resistance. It seems obvious that it is less laborious to 
express quantities in direct definite terms, rather than by refer- 
ence to something else which requires interpretation before the 
results are ready for use in calculation. Resistivity is commonly 
expressed in a number of different ways, all being equivalent to 
the resistance of some unit of cross section, this unit being 
expressed either in linear dimensions or as a combination of weight 
and dimensions. 

For the convenience of those who are accustomed to express- 
ing resistivity or conductivity in any one of several more or less 
common units, Table II has been prepared giving the conduc- 
tivity and resistivity of copper at 20° C., expressed in the several 
common units and covering a range of resistivity that would be 
covered by copper meeting the terms of the specifications. 

10. So many variations in the construction of cable are 
possible that it has been deemed inadvisable to complicate the 
specifications by including requirements for any other than the 
one type most commonly used. 

11. The permitting of brazes in wire entering into the con- 
struction of copper cable was discussed at considerable length, 
and it is finally the opinion of the Committee that, provided no 
two brazes are closer together than 50 ft., the cable has fully 90 per 
cent of the theoretical strength obtained by adding together the 
required strengths of the constituent wires, even when the braze 
has been made after the wire has been drawn medium hard. 
This is due, in such long lengths, to the frictional gripping of 
the wires in the cable. The construction of long lengths of cable 
without brazes is costly, and it has been thought best, therefore, 
to permit their use, provided they are sufficiently widely spaced 
as not to be detrimental to the strength of the cable. 
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TABLE II.—CONDUCTIVITY AND RESISTIVITY OF COPPER. 


Temperature 20° C. 
Conduct- Ohms Lb. 
ivity, | per per 
per cent. meter-gram. 


102.0 0.15002 856.62 
101.9 0.15017 857.46 
101 8 0.15032 $58.30 
101.7 0.15046 859.14 
101.6 0.15061 859.99 
101.5 0.15076 860.84 
101.4 0.15091 | 861.68 
101.3 0.15106 | 862.54 
101.2 0.15121 863 39 
101.1 0.15136 864.24 
101.0 0.15151 865.10 
100.9 0.15166 
100.8 0.15181 
100.7 0.15196 
100.6 0. 

100.5 0. 
100.4 0. 
100.3 0. 
100.2 0. 
100.1 0. 
100.0 0. 
0. 874.62 
99.8 0. 875.50 

99:7 0.1 876.38 
99.6 0. 877.26 
99.5 0.1: 878.14 
99.4 0.1 879.02 
99.3 0.1 879.91 
99.2 0. 880.79 
99.1 0.1: 881.68 
99.0 0.1: 882.57 
98.9 0 883.47 
98.8 0 884 .36 

98.7 0 885.26 

0. 886.15 
98.5 0. 887.05 
98 4 0 887 96 
98.3 0. 888 _86 
98.2 0. 88976 

98.1 0. 890 .67 

98.0 0. 891.58 
97.9 0. 892.49 

0. 893.40 
97.7 0. 894.32 

‘ 97.6 0. 895.23 

«975 0. 896.15 
97.4 0. 897.07 

97:3 897.99 
97.2 | 0. 898 92 

i« 899 84 

97.0 0. 900.77 

9 0. 901.70 
5.8 0. 902.63 
‘7 0. 903.57 
3.6 0. 904.50 
‘5 0. 905.44 
4 0. 906 38 
0. 907 .32 
5.2 0. 908 . 26 
0. 909.21 
5.0 0. 910.15 


mile-ohm. 


Specific Gravity taken as 8.90. 


Microhms Microhms Ohms 
per per per 
ec. cu. in. mil-foot. 

1.6856 0.66363 10.140 
1.6873 0.66428 10.149 
1.6889 0.66494 10.159 
1.6906 0.66559 10.169 
1.6923 0.66625 10.179 
1.6939 0.66690 10.189 
1.6956 0.66756 10.200 
1.6973 0.66822 10.210 
1.6990 0.66888 10.220 
1.7006 0.66954 10.230 
1.7023 0.67020 10.240 
1.7040 0.67087 10.250 
1.7057 0.67153 10.260 
1.7074 0.67220 10.270 
1.7091 0.67287 10.281 
1.7108 0.67354 10.291 
1.7125 0.67421 10.301 
1.7142 0.67488 10.311 
1.7159 0.67555 10.322 
1.7176 0.67623 10.332 
1.7193 0.67691 10.342 
1.7211 0.67758 10.353 
1.7228 0.67826 10.363 
1.7245 0.67894 10.373 
1.7262 0.67962 10.384 
1.7280 0.68031 10.394 
1.7297 0.68099 10.405 
1.7315 0.68168 10.415 
1.7332 0.68236 10.426 
1.7350 0.68305 | 10.436 
1.7367 0.68374 10.447 
1.7385 0.68443 | 10.457 
1.7402 0.68513 10.468 
1.7420 0.68582 10.479 
1.7438 0.68652 10.489 
1.7455 0.68721 10.500 
1.7473 0.68791 10.510 
1.7491 0.68861 10.521 
1.7509 0.68931 10.532 
1.7526 0.69002 10.543 
1.7544 0.69072 10.553 
1.7562 0.69142 10.564 
1.7580 0.69213 10.575 
1.7598 0.69284 10.586 
1.7616 0.69355 10.597 
1.7634 0.69426 10.607 
1.7652 0.69497 10.618 
1.7671 0.69569 10.629 
1.7689 0.69640 10.640 
1.7707 0.69712 10.651 
1.7725 0.69784 | 10.662 
1.7743 0.69856 10.673 
1.7762 0.69928 | 10.684 
1.7780 0.70001 10.695 
1.7799 0.70073 10.706 
1.7817 0.70146 10.717 
1.7835 0.70218 10.729 
1.7854 0.70291 10.740 
1.7873 0.70364 10.751 
1.7891 0.70438 10.762 
1.7910 0.70511 10.773 
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12. Physical testing of cable is at best a difficult matter, and 
the measurement of elongation in cable which has been subjected 
to a tension test is uncertain, since it includes the elastic defor- 
mation of the cable as a spring, the actual elongation of the wires, 
and perhaps even some elastic deformation of the wires as such. 
It is, therefore, thought inadvisable to include a requirement 
covering an elongation test. 


[NoteE.—It is to be expected that at the meeting of the 
International Electrotechnical Commission in 1913, an inter- 
national agreement will be reached upon a copper conductivity 


standard, which may be slightly different from the values stated 
in Table II.—Eb.| 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA, PA., U. S. A. 
AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS, 


STANDARD SPECIFICATIONS. 
FOR 
SOFT OR ANNEALED COPPER WIRE. 


ADOPTED JUNE I, I9I2. 


1. The copper shalt be of such quality and purity that, 
when drawn and annealed, it shall have the properties and char- 
acteristics herein required. 

2. These specifications cover untinned drawn and annealed ; ‘ 
round wire. 

3. (a) The wire must be free from all surface imperfections 
not consistent with the best commercial practice. 

(b) Necessary brazes in soft or annealed wire must be made 
in accordance with the best commercial practice. 

4. (a) Wire may be shipped in coils or on reels as agreed 
upon by the purchaser and manufacturer. In Table I there are 
stated the maximum and minimum weights of wire of the stated 
sizes which may be shipped in any one package, whether coil, 
reel or spool; in the case of wire larger than 0.010 in. in diame- 
ter, the maximum and minimum package weights are net, and 
in the case of wire 0.010 in. and lessin diameter, the maximum 
package weights are gross, and the minimum package weights are | 
net. The table also states the limiting of the dimensions of the 
coils, reels and spools on which wiremay be shipped. The length _ 
and diameter stated for reels and spools are to be measured over 
all and are maximum sizes; reels or spools smaller than these may __ 


be used provided the minimum — called for are carried by 
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the reel or spool. In the table, there are also stated the diameters 
of the draw-block on which the final drawing of the wire is to be 
made, when wire is shipped in coils; it being understood that the 
wire is not to ke re-wound after final drawing. This provision is 
made to insure that coils of wire of a given gage, when supplied 
by different manufacturers, will be of the same general dimen- 


Package Weights. | Diam. of L-imensions of Reels and Spools, 
Pounds. Draw- in. 
— block, | 
Mi in. Max. Max. Diameter of 
Max. Min Dia. | Length Hole for Rod. 


.460 to 0. 520 290 24 32 
430 290 24 32 
.257 290 140 22 4 
0.128 230 95 2 | 24 
.101 230 75 2 24 
.082 200 75 
50 
50 
.050 50 
.040 20 
031 
.019 
.010 
.007 


Diameters, in. 


.003 


Wire 0.204 in. in diameter and larger may be shipped in larger 
packages when agreed upon. 

(b) The wire shall be protected against damage in ordinary 
handling and shipping. 

5. For the purpose of calculating weights, cross-sections, etc., 
the specific gravity of copper shall be taken as 8.90. 

6. (a) Size shall be expressed as the diameter of the wire in 
decimal fractions of an inch. 

(b) Wire shall be accurate in diameter; permissible varia- 
tions from nominal diameter shall be: 


For wire 0.010 in. in diameter and larger, 1 per cent over or 
under. 

For wire less than 0.010 in. in diameter, 0.1 mil (0.0001 
in.) over or under. 
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(c) Each coil shall be gaged at three places, one near each 
end and one approximately at the middle; from spools, approx- 
imately twelve feet shall be reeled off, the wire shall be gaged in 
six places between the second and twelfth foot from the end. 
The coils or spools will be rejected if the average of the measure- 
ments obtained is not within the limits in (0). 

7. Wire shall be so drawn and annealed that its tensile 
strength shall not be greater than the value stated in Table II 
and its elongation not less than the value stated in Table II. 
Tensile tests shall be made upon fair samples, and the elonga- 
tion shall be determined as the permanent increase in length, due 
to the breaking of the wire in tension, measured between bench 
marks placed upon the wire originally 10 in. apart. The fracture 
shall be between the bench marks and not closer than 1 in. to 
either bench mark. If upon testing a sample from any coil, reel 
or spool of wire, the results are found to be below the stated value 
in elongation or above the stated value in tensile strength, 
tests upon two additional samples shall be made, and the average 
of the three tests shall determine acceptance or rejection of the 
coil. For wire whose nominal diameter is between listed sizes, 
the requirements shall be those of the next larger size included 
in the table. 


TABLE IT. 


Diameter, in. Tensile Strength, Elongation in 10 in., 
lb. per sq. in. | per cent. 

. 460 to 0.290 36 000 35 

.289 0.103 37 000 30 

38 500 25 

.020 0.003 40 000 20 


8. Electric conductivity shall be determined upon fair 
samples by resistance measurements at a temperature of 20° C. 
(68° F.), and it shall not exceed 891.58 lb. per mile-ohm. 

9. All testing and inspection shall be made at the place of 
manufacture. The manufacturer shall afford the inspector 
representing the purchaser all reasonable facilities to satisfy him 
that the material conforms to the requirements of these speci- 
fications. 
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EXPLANATORY NOTES. 


Soft or annealed copper wire is wire which has been drawn by 
customary operations and annealed, and finished by cleaning 
when necessary to remove scale or oxide. The wire is so soft and 
ductile that it is easily marred and even stretched by careless 
handling in the operations of winding or cabling, hence the 
necessity for confining specifications and inspection to wire in 
packages as it leaves the manufacturer, and before being put 
through processes incident to its use by the purchaser. 

4. (a) Attention is called to the necessity for the purchaser 
and manufacturer agreeing on the package weights which will 
be standard under any individual contract. The Committee has 
indicated limitations to standard package weights which in their 
opinion will provide packages of sufficient size to be desirable, 
and without being so large that the wire is apt to be damaged in 
handling. 

5. The specific gravity of copper has been commonly ac- 
cepted as 8.90, and this value is retained in these specifications. 
The maximum variation from this figure in a large number of 
samples of wire has not been sufficient to lead one to anticipate 
any serious error from its use as a flat value in calculations. 

6. The use of arbitrary gage numbers to express dimen- 
sions cannot be too strongly condemned. ‘There are many such 
gages in existence, and confusion is to be expected unless the par- 
ticular gage to be used is specified. Many of the gages have their 
dimensions stated in absurd figures, such as 0.090742 in., when 
it is not especially easy to measure dimensions in the fourth 
decimal place by workshop tools. Definite diameters in measure- 
able units are evidently preferable. 

8. Conductivity.—Electric conductivity is usually expressed 
as a percentage on the Matthiesen basis, reference being made 
to determinations of the electrical resistivity of supposedly pure 
copper by Matthiesen, about 1865. Since that time, the methods 
of refining copper have greatly improved, so that to-day it is not 
uncommon to find copper of over 100 per cent conductivity on the 
Matthiesen basis. Furthermore, what the electrical engineer 
requires is that the wire shall not exceed a certain maximum 
electrical resistance. It seems obvious that it is less laborious 
to express quantities in direct definite terms, rather than by 
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TaBLeE III.—CoNnDUCTIVITY AND RESISTIVITY OF COPPER. 
Temperature 20° C. Specific Gravity taken as 8.90. 


| 

Conduct- | | Lb. Microhms Microhms | Ohms 
ivity, | per per per per 
per cent. meter-gram. mile-ohm. | ee. cu. in. mil-foot. 


102.0 0. 15002 


.66363 10.140 


0.15017 
15032 
15046 
.15061 
.15076 
.¥5091 
. 15106 
.15121 
15136 
15151 


101 
101. 
101 
101 


.6873 66428 
6889 66494 
66559 
.6923 66625 
.69239 .66690 
6956 .66756 
.6973 66822 
66888 
.7006 66954 
.7023 .67020 


Ce 


= 


.15166 .67087 
67153 
.67220 
67287 
67354 
67421 
.67488 
67555 
67623 


.G7691 


. 15302 


67758 
67826 
O78904 
67962 
.68031 
68099 
68168 
68226 
68305 
68374 


.15317 
.15333 
.15348 
. 15364 
15379 
.15394 

15410 
15426 
15441 


.15457 


< 


wun 


15472 
15488 
. 15504 

) 


68443 
513 


9.5 
9.4 
9.3 
9.1 
9.0 
9 
‘8 


~ 


69002 
69072 


m or 


= 


.69142 
69213 
.69284 
.69355 
6 
.69497 
.69569 
69640 
.69712 
.69784 


1 


900. 


901.7 

902 .6 

904.5 

905 .4 

906 
907 .32 
908 . 26 
0.15923 909 . 21 
0.15940 910.15 


69856 
.69928 
70001 
.70073 
70146 

70218 
.70291 
. 70364 
.70438 
-70511 


1 1 1 


| | 
= | 
856.62 
857 .46 
858.30 
859.14 
859.99 d 
860.84 
861.68 
862.54 
1! 863.39 
1 864.24 
101 865.10 
100.8 10.250 
100 8 10.260 
100.7 10.270 A 
100.5 10.291 
100.4 10.301 
100.3 10.311 
100 2 10.322 
100. 10.322 
99.9 0 874.62 10.353 
q 99.8 0 875.50 10.363 
99.7 0 876.38 19.373 
0 878.14 10.394 
0 879 .02 10.405 
4 10.436 
10.447 
10.457 
™ 0 10.468 
) 0.68582 10.479 
3 0 68791 10.510 
) 10.532 
0.1564 0 10.575 
0. 15662 894 .32 bd 10.586 
0.15678 895.23 6 10.597 
0.15694 896.15 4 10.607 
0.15711 897 .07 10.618 
0.15727 ) 10.629 
0.15743 2 9 10.640 
13 10.673 
09 10.706 
35 10.729 
10.740 
Of 91 10.7¢2 
96 10 10.773 
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reference to something else which requires interpretation before 
the results are ready for use in calculations. Resistivity is com- 
monly expressed in a number of different ways, all being equiva- 
lent to the resistance of some unit of cross-section, this unit being 
expressed either in linear dimensions or as a combination of 
weight and dimensions. 

For the convenience of those who are accustomed to express- 
ing resistivity or conductivity in any one of several more or less 
common units, Table III has been prepared giving the conduc- 
tivity and resistivity of copper at 20° C., expressed in the several 
common units and covering a range of resistivity that would be 
covered by copper meeting the terms of the specifications. > 


[NotE.—It is to be expected that at the meeting of the — 
International Electrotechnical Commission in 1913, an inter- 
national agreement will be reached upon a copper conductivity 
standard, which may be slightly different from the values 
stated in Table III.—Ep.] 
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Boa AMERICAN SOCIETY FOR TESTIN G MATERIALS 


PHILADELPHIA, PA., U. S. A. _ 
AFFILIATED THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD SPECIFICATIONS FOR COPPER-WIRE 
BARS, CAKES, SLABS, BILLETS, INGOTS, 7 


AND INGOT BARS. 

ADOPTED AvGust 21, 1911. 

Rashes. 1. All wire bars, cakes, slabs, and billets shall be stamped 

ss with the maker’s brand and furnace charge mark. Ingots and 
ingot bars shall have a brand stamped or cast in, but need have no 
furnace charge mark. 

Lots. 2. The refiner shall arrange carloads or lots so that as far as 

possible each shall contain pieces from but one furnace charge, _ 

in order to facilitate testing by the user. 

3. (a) Metal Contents.—The copper in all shapes shall have 
a purity of at least 99.880 per cent as determined by clectrolytic 
assay, silver being counted as copper. 

(b) Conductivity.--All wire bars shall have a conductivity 
of at least 98.5 per cent (annealed); al ingots and ingot bars shall 
have a conductivity of at least 97.5 per cent (annealed), excepting 
only arsenical copper, which shall have a conductivity of not less 
than 90 per cent (annealed). 

Cakes, slabs, and billets shall come under the ingot classifica- 
tion, except when specified for electrical use at time of purchase, 
in which case wire-bar classification shall apply. 

The * Annealed Copper Standard,” or r resistance of a meter- 
gram of standard annealed copper at 20° C., shall be considered as 
0.15302 internationai ohm. ‘The per cent conductivity for the 
purposes of this specification shall be calculated by dividing 
the resistivity of the Annealed Copper Standard by the resistivity 
of the sample at 20°C. 
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_ 4. Wire bars, cakes, slabs, and billets shall be substantially 
free from shrink holes, cold sets, pits, sloppy edges, concave tops 
and similar defects in set or casting. This clause shall not apply 
to ingots or ingot bars, in which case physical defects are of no 
consequence. 

5. Five per cent variation in weight or } in. variation in any 
dimension from the refiner’s published list or purchaser’s speci- 
fied size shall be considered good delivery; provided, however, 
that wire bars may vary in length 1 per cent from the listed or 
specified length, and cakes 3 per cent from the listed or specified 
size in any dimension greater than 8in. The weight of ingot and 
ingot-bar copper shall not exceed that specified by more than 10 
per cent, but otherwise its variation is not important. 

6. Claims must be made in writing within thirty days of 
receipt of copper at the customer’s mill, and the results of the 
customer’s tests shal! accompany such claims. ‘The refiner shall 
be given one week from date of receipt of complaint to investigate 
his records, and shall then either agree to replace the defective 
copper or send a representative to the mill. No claims will be 
considered unless made as above stated, and if the copper in ques- 
tion, unused, cannot be shown to the refiner’s representative. 

Claims against quality will be considered as follows: 
(a) Conductivity by furnace charges, ingot lots, or ingot-bar 
lots. 

(b) Metal contents by furnace charges, ingot lots, or ingot- 

bar lots. 

(c) Physical defects by individual pieces. OO 

(d) Variation in weights or dimensions by individual pieces. 

7. The refiner’s representative shall inspect all pieces where 

physical defects or weight or dimension variation is claimed. If 

agreement is not reached the question of fact shall be submitted 
to a mutually agreeable umpire, whose decision shall be final. 

In a question of metal contents each party shall select a sam- 
ple of two pieces. ‘These shail be drilled in the presence of both 
parties, several holes approximately 4 in. in diameter being drilled 
completely through each piece, scale from set to be rejected. No 
lubricant shall be used and drilling shai! not be forced sufficiently 
to cause oxidation of chips. ‘The resulting samples shall be cut 
up, mixed, and separated into three parts, each of which shall be 


Physical 
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placed in a sealed package, one tor each party and one for the 
umpire if necessary. Each party shall make an analysis, and if 
the results do not establish or dismiss the claim to the satisfaction 
of both parties the third sample shall be submitted to a mutually 
agreeable umpire, who shall determine the question of fact, and 
whose determination shall be final. 

In a question of conductivity cach party shall select two 
samples, and in the presence of both parties these shall be rolled 
hot and drawn cold into wire of 0.080 in. diameter, which shall be 
annealed at approximately 500° C. ‘Three samples shall be cut 
from each coil and the same procedure followed as described in the 
previous paragraph. 


8. The expenses of the shipper’s representative and of the 
umpire shall be paid by the loser, or divided in proportion to the 
concession made in case of compromise. In case of rejection 
being established, the damage shall be limited to payment ef 
freight both ways by the refiner for substitution of an equivalent 
weight of copper meeting these specifications. 


I:XPLANATORY NOTE. 


These specifications are intended to allow for the fact that the 
refiner produces copper and gages its quality in furnace charge 
lots, while the user purchases copper in carload lots, necessarily 
obtaining a different basis for sampling. 

It is intended to cover in these specifications an average grade 
of copper suitable for all mechanical uses and for making alloys 
to be used in various wrought forms. 

The specifications also recognize the fact that certain shapes 
are largely put to electrical uses where high electrical conductivity 
is important. 

They do not take into consideration the so-called casting cop- 
per used for the purpose of alloying with other metals to produce 
cast shapes. 

|Norr.— It is to be expected that at the meeting of the 
International Electrotechnical Commission in 1913, an inter- 
national agreement will be reached upon a copper conductivity 
standard, which may be slightly different from the values herein 
‘stated. Ep.| 
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AportEep AUGUST 21, 1911. 

1. Under these specifications Virgin Spelter, that is, spelter 
made from ore or similar raw material by a process of reductiyn 
and distillation and not produced from re-worked metal, is con- 


sidered in four grades, as follows: 


Grade. 
Intermediate. 

Brass Special. 
Prime Western. 


2. A brand shall be cast in cach slab by which the maker Marks. 
and grade can be identified. 
3. ‘The maker shall use care to have each carload of as fots. 
uniform quality as possible. 
4. A. High Grade.—The spelter shall not contain over Compesition. 
0.07 per cent. lead. 


0.03 iron. 


0.05 “ ‘ cadmium. 


It shall be free from aluminum. 
The sum of the lead, iron, and cadmium shall not exceed 0.10 
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B. Intermediaie—The spelter shall not contain over 
0.20 per cent. lead. 

0.03 iron, 
0.50 cadmium. 


It shall be free from aluminum. 
The sum of the lead, iron, and cadmium shall not exceed 0.50 : 


per cent. 
C. Brass Special.—The spelter shall not contain over 
0.75 per cent. lead. 


iron. 
cadmium. 


0.04 
0-75 


It shall be free from aluminum. 
The sum of the lead, iron, and cadmium shall not exceed 1.20. 


cent. 
: D. Prime Western.—The spelter shall not contain over 

1.50 per cent. lead. 
0.08 “ “iron. 
: Physical. 5. The slabs shall be reasonably free from surface corrosion — 
or adhering foreign matter. 


Sampling 6. Not less than ten slabs shail be taken as a sample from each 
car; for smaller lots, in the same proportion to the total number, 
_ but in no case less than three slabs. In case of dispute half of the 
sample is to be taken by the maker and half by the purchaser; 
and the whole shall be mixed. 
The slabs selected as samples are to be sawed completely ; 
; across and the sawdust used asa sample. In case no saw is avail 
able for this purpose, the slabs should be drilled completely 
through and the drillings cut up into short lengths. The saw or 
drill used must be thoroughly cleaned. No lubricant shall be 
used in either sawing or drilling, and the sawdust or drilling must 
be carefully treated with a magnet to remove any particles of iron 
derived from the tools. 
Analysis. 7. Lead.—For the determination of lead in High Grade not 
less than 25 grams, in Intermediate not less than 15, in Brass Specia! 
not less than 10, and in Prime Western not less than 5 grains, 
shall be taken; that is, the sample used for analysis should no* 


contain less than 0.01 gram lead. 
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oan Iron.—The sample for iron should contain not less than 25 
grams for the three higher grades and not less than 10 grams for 
Prime Western. ‘The entire sample must be dissolved, the iron 
precipitated as ferric-hydroxide, then re-dissolved, reduced, and 
the iron determined by titration. 

Cadmium.—Dissolve 25 grams in 330 cc. of a solution of one 
part of hydrochloric acid (specific gravity 1.2) and five parts of 
water. Let it stand over night; filter and wash; reject filtrate 
and dissolve the residue, which should be about 5 per cent. of the 
zinc, in nitric acid. Add 10 cc. of sulphuric acid; evaporate to 
fumes; dilute and filter out and wash the lead sulphate. Dilute 
the solution to 500 cc.; add 5 grams of ammonium chloride; pass 
a slow stream of hy drogen sulphide for one hour and let stand for 


about five hours; filter, wash with hot water; dissolve in 10 ce. 
of sulphuric acid and 50 cc. of water; filter and wash. Dilute to 
400 cC.; precipitate with hy drogen sulphide as before. Weigh 
as cadmium sulphide or dissolve in hydrochloric acid and titrate 
with potassium ferrocyanide. 

8. Claims to be considered shall be in writing within thirty days 
of receipt of material at customer’s mill and the results of customer’s 
test shall be given. ‘The shipper shall be given one week from date 
of receipt of such claim to investigate his records and then shall 
either agree to satisfy the claim or send a representative to the mill. 

(a) Analysis by Car Lots——No claims shall be considered 
unless the minimum samples as specified for the grade i in question 
can be shown to such representative. 

(b) Physical Dejects of Individual Pieces——No claims shall 
be considered unless the spelter in question, unused, can be shown 
to such representative. 

9. Where the spelter satisfies the chemical and physical re- min 
quirements of these specifications, it shall not be condemned for T#e#tment. 
defects of alloys in which it is used or for defects in the coating of — 
galvanized products. 

10. The maker’s representative shall inspect all pieces where Investigatio: 
physical defects are claimed. If agreement is not reached the lear 


question of fact shall be submitted to a mutually agreeable umpire, 
whose decision shall be final. 
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On a question of metal contents an adequate sample shall 
be drawn by the representatives of both parties; the sample shall 
be prepared from the slabs so selected as described under ‘Sam- 
pling.” The sample shall be mixed and separated into three parts, 
cach of which shall be placed in a sealed package, one for each 
| arty and one for the umpire if necessary. Each party shall make 
an analysis and if the results do not establish or dismiss the claim 
to the satisfaction of both parties, the third sample shall be sub- 
mitted to a mutuaily agrecable umpire, who shall determine the 
question of quality and whose determination shall be final. 

11. The expenses of the maker’s representative and of the 
umpire shall be paid by the loser or divided in proportion to 
concession made in case of compromise. 

In case of rejection being established, damages shall be 
limited to the payment of freight both ways by the maker for sub- 
stitution of an equivalent weight of spelter meeting these specifica- 
tions. 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
7 PHILADELPHIA, PA., U. S. A 
. AFFILIATED WITH THE ~ 
INTERNATIONAL ASSOCIATION FOR MATERIALS. 
| | 
STANDARD SPECIFICATIONS FOR MANGANESE 7 
BRONZE INGOTS. 
Apoptep AvuGUST 21, 7 
1. This specification is intended to cover manganese-bronze General. 3 
ingots, having notched flat bottoms, approximately 3 by 2? ins. 3 
wide by 12 ins. long, properly tapered to strip easily from an iron a 
mold. 


2. The chemical composition shall be as follows: Chemical 
Composition. 

55 to 60 per cent. 
.. not over x 

Aluminum .......... not over 

Manganese.......... not over 


3. The ultimate tensile strength shall be not less than 70,000 Physical 
} Properties. 
Ibs. per sq. in. 


The elongation in 2 ins. shall be not less than 20 per cent. 


4. The standard turned test specimen, as shown by Fig. 1, Test 


0.5 in. diameter and 2 ins. gauge length, shall be used to deter- , 
mine the physical properties as specitied above. 
5. One test ingot shall be selected by the inspector to represent Number and iy 


10,000 Ibs. of ingots or fraction thereof. The test specimen shal! of tect 


be cut from one corner near the bottom of the ingot. In case the fSpecimecs. 
test specimen shows a flaw, two additional tests may be selected 
by the inspector from the same lot, and tested to represent the lot 
in question. 
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6. Each furnace charge shall be kept separate until the lot is 
sampled by the inspector, and each ingot thereof stamped with its — 
proper heat number. When the ingot is sampled at destination, | 
various heats can be mixed in shipment, but must be stamped with _ 
their proper heat number. 


7. All ingots in each lot will be rejected upon the physical 
tests or chemical composition, irrespective of the heat or heats 
from which the test ingots are selected. 

8. In case the buyer’s tests show that the material does not 
meet these specifications, the seller shall have an opportunity to 
inspect the material and each party shall select a sample for 
re-test. If the results do not agree, each shall select a sample to 
be sent to a mutually agreeable umpire, whose decision shall be 
final. The costs of such re-tests shall be paid by the loser. 
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PHILADELPHIA, PA., U. S. A. 


AFFILIATED WITH THE 


7 _ INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 4 


STANDARD SPECIFICATIONS FOR CEMENT. 
7 ADOPTED AUGUST 16, 1909. 


GENERAL OBSERVATIONS. 
4. These remarks have been prepared with a view of pointing 
out the pertinent features of the various requirements and the 
precautions to be observed in the interpretation of the results of 
the tests. 

2. The Committee would suggest that the acceptance or 
rejection under these specifications be based on tests made by an 
experienced person having the proper means for making the tests. 


SPECIFIC GRAVITY. 

3. Specific gravity is useful in detecting adulteration. The 
results of tests of specific gravity are not necessarily conclusive as 
an indication of the quality of a cement, but when in combination 
with the results of other tests may afford valuable indications. 


FINENESS. 
4. The sieves should be kept thoroughly dry. 


TIME OF SETTING. 
5. Great care should be exercised to maintain the test pieces 
under as uniform conditions as possible. A sudden change or 
wide range of temperature in the room in which the tests are made, 
a very dry o1 humid atmosphere, and other irregularities vitally 
affect the rate of setting. 
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6. The tests for constancy of volume are divided into two _ 
classes, the first normal, the second accelerated. The latter should | 
be regarded as a precautionary test only, and not infallible. So 
many conditions enter into the making and interpreting of it that | 
‘it should be used with extreme care. 
7. In making the pats the greatest care should be exercised — 
to avoid initial strains due to molding or to too rapid drying-out 
during the first twenty-four hours. The pats should be preserved | 


temperature should be avoided. 

8. The failure to meet the requirements of the accelerated tests 
need not be sufficient cause for rejection. The cement may, how- 
ever, be held for twenty-eight days, and a retest made at the end of 
‘hat period, using anewsample. Failure to meet the requirements 
at this time should be considered sufficient cause for rejection, 
although in the present state of our knowledge it cannot be said that 
such failure necessarily indicates unsoundness, nor can the cement 
be considered entirely satisfactory simply because it passes the tests. 


SPECIFICATIONS. 
GENERAL CONDITIONS. 

1. All cement shall be inspected. 

2. Cement may be inspected either at the place of manufac- 
ture or on the work. 
a 3. In order to allow ample time for inspecting and testing, 
the cement should be stored in a suitable weather-tight building 
having the floor properly blocked or raised from the ground. 

4. Thecement shall be stored in such a manner as to permit easy 
access for proper inspection and identification of each shipment. 

5. Every facility shall be provided by the Contractor and a 
period of at least twelve days allowed for the inspection and 
necessary tests. 

6. Cement shall be delivered in suitable packages with the 
brand and name of manufacturer plainly marked thereon. 

A bag of cement shall contain 94 pounds of cement net. 
Each barrel of Portland cement shall contain 4 bags, and each barrel 


of natural cement shall contain 3 bags of the above net w eight. 
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8. Cement failing to meet the seven-day requirements may 
be held awaiting the results of the twenty-eight-day tests before 
rejection. 

g. All tests shall be made in accordance with the methods 
proposed by the Committee on Uniform Tests of Cement of the 
American Society of Civil Engineers, presented to the Society 
January 21, 1903, and amended January 20, 1904, and January 
15, 1908, with all subsequent amendments thereto. (See adden- 

dum to these specifications.) 
10. The acceptance or rejection shall be based on the follow- 
requirements: 


NATURAL CEMENT. 


_ 11. Definition. This term shall be applied to the finely pul- 
verized product resulting from the calcination of an argillaceous 
limestone at a temperature only sufficient to drive off the carbonic 
acid gas. 

FINENESS. 

12. It shall leave by weight a residue of not more than 10 per 
cent. on the No. 100, and 30 per cent. on the No. 200 sieve. 


TIME OF SETTING. 


13. It shall not develop initial set in less than ten minutes; 
and shall not develop hard set in less than thirty minutes, or in 
more than three hours. 


TENSILE STRENGTH. 


- 14. The minimum requirements for tensile strength for bri- 
quettes one square inch in cross section shall be as follows, and 
the cement shall show no retrogression in strength within the 
periods specified : 


Age. Neat Cement. Strength. 

_ 9 days (1 day in moist air, 6 days in water)...150 “ 


One Part Cement, Three Parts Standard Ottawa Sand. 
7 days (1 day in moist air, 6 days in water)... 50 lbs 
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CONSTANCY OF VOLUME. 

Pats of neat cement about three inches in diameter, one- 
half a thick at center, tapering to a thin edge, shall be kept in 
moist air for a period of twenty- four hours. 

(a) A pat is then kept } in air at normal temperature. 
(b) Another is kept in water maintained as near 70° F. as 
practicable. 
16. These pats are observed at intervals for at least 28 days, 
and, to satisfactorily pass the tests, shall remain firm and hard 
and show no signs of distortion, checking, cracking, or disinte- 


grating. 
PORTLAND CEMENT. 


. Definition. This term is applied to the finely pulverized 
waite resulting from the calcination to incipient fusion of an 
intimate mixture of properly proportioned argillaceous and cal- 
careous materials, and to which no addition greater than 3 per 
cent. has been made subsequent to calcination. 


SPECIFIC GRAVITY. 

18. The specific gravity of cement shall not be less than 3.10. 
Should the test of cement as received fall below this requirement, 
a second test may be made upon a sample ignited at a low red 
heat. The loss in weight of the ignited cement shall not exceed 


4 per cent. 


FINENESS. | 


19. It shall leave by weight a residue of not more than 8 
per cent. on the No. 100, and not more than 25 per cent. on the 
No. 200 sieve. 


TIME OF SETTING. 


- 20. It shall not develop initial set in less than thirty minutes; 
: and must develop hard set in not less than one hour, nor more 


than ten hours. 
TENSILE STRENGTH. 


21. The minimum requirements for tensile strength for bri- 
_ quettes one square inch in cross section shall be as follows, and 
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the cement shall show no retrogression in strength within the 


periods specified: 
Age. Neat Cement. Strength. 


7 days (1 day in moist air, 6 days in water)...500 “ 


One Part Cement, Three Parts Standard Ottawa Sand. 
7 days (1 day in moist air, 6 days in water) ... 200 lbs. 
28 days (1 “ * 


CONSTANCY OF VOLUME. 


22. Pats of neat cement about three inches in diameter, one- 
half inch thick at the center, and tapering to a thin edge, shall be 
kept in moist air for a period of twenty-four hours. 

(a) A pat is then kept in air at normal temperature and ob- 
served at intervals for at least 28 days. 

(b) Another pat is kept in water maintained as near 70° F, 
as practicable, and observed at intervals for at least 28 days. 

(c) A third pat is exposed in any convenient way in an atmos- 
phere of steam, above boiling water, in a loosely closed vessel for 
five hours. 

23. These pats, to satisfactorily pass the requirements, shall 
remain firm and hard, and show no signs of distortion, checking, 


cracking, or disintegrating, | 


SULPHURIC ACID AND MAGNESIA. 
24. The cement shall not contain more than 1.75 per cent. 
of anhydrous sulphuric acid (SO,), nor more than 4 per cent. of 
magnesia (MgO). 
mag (MgO). 
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ADDENDUM. 
METHODS FOR TESTING CEMENT:.! 


RECCMMENDED BY THE SPECIAL COMMITTEE ON UNIFORM TESTS OF CEMENT 
OF THE AMERICAN SOCIETY OF CIVIL ENGINEERS. 


SAMPLING. 

1. Selection of Sample.—The selection of samples for testing should 
be left to the engineer. The number of packages sampled and the quantity 
taken from each package will depend on the importance of the work and the 
facilities for making the tests. 

2. The samples should fairly represent the material. When the amount 
to be tested is small it is recommended that one barrel in ten be sampled; 
when the amount is large it may be impracticable to take samples from more 
than one barrel in thirty or fifty. When the samples are taken from bins at the 
mill one for each fifty to two hundred barrels will suffice. 

3. Samples should be passed through-a sieve having twenty meshes 
per linear inch, in order to break up lumps and remove foreign material; 
the use of this sieve is also effective to obtain a thorough mixing of the samples 
when this is desired. To determine the acceptance or rejection of cement 
it is preferable, when time permits, to test the samples separately. Tests 
to determine the general characteristics of a cement, extending over a long 
period, may be made with mixed samples. 

4. Method of Sampling.—Cement in barrels should be sampled through 
a hole made in the head, or in one of the staves midway between the heads, 
by means of an auger or a sampling iron similar to that used by sugar inspec- 
tors; if in bags, the sample should be taken from surface to center; cement in 
bins should be sampled in such a manner as to represent fairly the contents 
of the bin. Sampling from bins is not recommended if the method of manu- 
facture is such that ingredients of any kind are added to the cement sub- 
sequently. 


CHEMICAL ANALYSIS. 


5. Significance.—Chemical analysis may serve to detect adulteration 
of cement with inert material, such as slag or ground limestone, if in consider- 
able amount. It is useful in determining whether certain constituents, such 
as magnesia and sulphuric anhydride, are present in inadmissible proportions. 

6. The determination of the principal constituents of cement, silica, 
alumina, iron oxide, and lime, is not conclusive as an indication of quality. 
Faulty cement results more frequently from imperfect preparation of the raw 


1 Accompanying Final Report of Special Committee on Uniform Tests of Cement of th~ 
American Society of Civil Engineers, dated January 17, 1912. 
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material or defective burning than from incorrect proportions. Cement made 
from material ground very finely and thoroughly burned may contain much 
more lime than the amount usually present, and still be perfectly sound. 
On the other hand, cements low in lime may, on account of careless preparation 
of the raw material, be of dangerous character. Furthermore, the composi- 
tion of the product may be so greatly modified by the ash of the fuel used in 
burning as to affect in a great degree the significances of the results of analysis. 

7. Methods—The methods to be followed, except for determining the 
loss on ignition, should be those proposed by the Committee on Uniformity 
in the Analysis of Materials for the Portland Cement Industry, reported in the 
Journal of the Society for Chemical Industry, Vol. 21, page 12, 1902; and pub- 
lished in Engineering News, Vol. 50, p. 60, 1903; and in Engineering Record, 
Vol. 48, p. 49, 1903, and in addition thereto, the following: 

(a) The insoluble residue may be determined as follows: To a 1-g. sample 
of the cement are added 30 cc. of water and 10 cc. of concentrated hydro- 
chloric acid, and then warmed until effervescence ceases, and digested on 
a steam bath until dissolved. The residue is filtered, washed with hot water, 
and the filter paper and contents digested on the steam bath in a 5-per cent 
solution of sodium carbonate. This residue is filtered, washed with hot 
water, then with hot hydrochloric acid, and finally with hot water, and then 
ignited at a red heat and weighed. The quantity so obtained is the insoluble 
residue. 

(b) The loss on ignition shall be determined in the following manner: 
One-half gramme of cement is heated in a weighed platinum crucible, with 
cover, for 5 min. witha Bunsen burner (starting with alow flameand gradu- 
ally increasing to its full height) and then heated for 15 min. with a blast 
lamp; the difference between the weight after cooling and the original weight 
is the loss on ignition. ‘The temperature should not exceed 900° C., or a 
low red heat; the ignition should preferably be made in a muffle. 


SPECIFIC GRAVITY. 

_ 8. Significance.—The specific gravity of cement is lowered by adultera- 
tion and hydration, but the adulteration must be considerable to be detected 
by tests of specific gravity. 

9. Inasmuch as the differences in specific gravity are usually very 
small, great care must be exercised in making the determination. 

10. Apparatus—The determination of specific gravity should be made 
with a standardized Le Chatelier apparatus. This consists of a flask (D), 
Fig. 1, of about one hundred and twenty cubic centimeters capacity, the 
neck of which is about twenty centimeters long; in the middle of this neck is 
a bulb (C), above and _ below which are two marks (F) and (£); the volume 
between these two marks is 20 cc. The neck has a diameter of about nine 
millimeters, and is graduated into tenths of cublic centimeters above the 

mark (F). 

11. Benzine (62° Beaumé naphtha) or kerosene free from water should 
be used in making the determination. 
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12. Method.—The flask is filled with either of these liquids to the lowe1 | 
mark (£), and 64g. of cement, cooled to the temperature of the liquid, is _ 
slowly introduced through the funnel (B), (the stem of which should be long 
enough to extend into the flask to the top of the bulb (C) ), taking care that the 
cement docs not adhere to the sides of the flask, and that the funnel does not 
- _ touch the liquid. After all the cement is introduced, the level of the liquid 
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= Fic. 1.—Le Chatelier’s Specific Gravity Apparatus. 


will rise to some division of the graduated neck; this reading, plus 20 cc., 
‘4s the volume displaced by 64 g. of the cement. 
13. The specific gravity is then obtained from the formula, 


Specific gravity = Weight of 


<— Displaced volume, in cubic centimeters. 


14. The flask, during the operation, is kept immersed in water in a jar 
(A), in order to avoid variations in the temperature of the liquid in the flask, 
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which should not exceed 3° C. The results of repeated tests should agree 
within 0.01. The determination of specific gravity should be made on the 
cement as received; if it should fall below 3.10, a second determination should 
be made after igniting the sample in a covered dish, preferably of platinum, 
at a low red heat not exceeding 900°C. The sample should be heated for 5 
min. with a Bunsen burner (starting with a low flame and gradually increas- 
ing toits full height) and then heated for 15 min. with a blast lamp; the 
ignition should preferably be made in a muffle. 

15. The apparatus may be cleaned in the following manner: The flask 
is inverted and shaken vertically until the liquid flows freely, and then held 
in a vertical position until empty; any traces of cement remaining can be re- 
moved by pouring into the flask a small quantity of clean liquid benzine or 
kerosene and repeating the operation. 


FINENESS. 

—s- 16, Significance —It is generally accepted that the coarser particles 
in cement are practically inert, and it is only the extremely fine powder that 
possesses cementing qualities. The more finely cement is pulverized, other 
conditions being the same, the more sand it will carry and produce a mortar 
of a given strength. 

17. Apparatus—The fineness of a sample of cement is determined 
by weighing the residue retained on certain sieves. Those known as No. 100 
and No. 200, having approximately 100 and 200 wires per linear inch, respec- 
tively, should be used. They should be 8 in. in diameter. The frame should 
be of brass, 8 in. in diameter, and the sieve of brass wire cloth conforming to 
the following requirements: 


Mesues, per Linear INcu. 
No. of sieve. Diameter cf wire 
inches, 


Warp. Woof. 


0.0042 to 0.0048 95 to 191 93 to 103 


0.0021 to 0.0023 192 to 203 | 190 to 205 


The meshes in any smaller space, down to 0.25 in.. should be proportional 
in number. 

18. Method.—The test should be made with 50 g. of cement, dried at 
a temperature of 100° C, (212° F.). 

19. The cement is placed on the No. 200 sieve, which, with pan and 
cover attached, is held in one hand in a slightly inclined position, and moved 
forward and backward about 200 times per minute, at the same time striking 
the side gently, on the up stroke, against the palm of the otherhand. The 
operation is continued until not more than 0.05 g. will pass through in 1 min. 
The residue is weighed, then placed on the No. 100 sieve, and the operation 
repeated. The work may be expedited by placing in the sieve a few large 
steel shot, which should be removed before the final 1 min. of sieving. The 
sieves should be thoroughly dry and clean. 
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20. Significance.—The use of a proper percentage of water in making 
pastes! and mortars for the various tests is exceedingly important and affects | 
7 vitally the results obtained. 

- 21. The amount of water, expressed in percentage by weight of the dry 

cement, required to produce a paste of plasticity desired, termed “normal =~ 


] 


Fic. 2.—Vicat Apparatus. 


consistency,”’ should be determined with the Vicat apparatus in the following 
manner: 

22. Apparatus.—This consists of a frame (A), Fig. 2, bearing a movable 
rod (B), weighing 300 g., one end (C) being | cm. in diameter for a 
distance of 6 cm., the other having a removable needle (D), 1 mm. in diameter, 
6mm.long. The rod is reversible, and can be held in any desired position by 


1 The term ‘‘paste”’ is used in this report to designate a mixture of cement and water, 
and the word ‘‘mortar”’ to designate a mixture of cement, sand, and water. 1 
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a screw (£), and has midway between the ends a mark (F) which moves under 
a scale (graduated to millimeters) attached to the frame (A). The paste is 
held in a conical, hard-rubber ring (G), 7 cm. in diameter at the base, 4 cm. 
high, resting on a glass plate (//) about 10 cm. square. 

23. Method—In making the determination, the same quantity of 
cement as will be used subsequently for each batch in making the test pieces, 
but not less than 500 g., with a measured quantity of water, is kneaded into 
a paste, as described in Paragraph 45, and quickly formed into a ball with 
the hands, completing the operation by tossing it six times from one hand to 
the other, maintained about 6in. apart; the ball resting in the palm of one hand 
is pressed into the larger end of the rubber ring held in the other hand, com- 
pletely filling the ring with paste; the excess at the larger end is then removed 
by a single movement of the palm of the hand; the ring is then placed on 
its larger end on a glass plate and the excess paste at the smaller end is sliced 
off at the top of the ring by a single oblique stroke of a trowel held at a slight 
angle with the top of the ring. During these operations care must be taken 
not to compress the paste. The paste confined in the ring, resting on the plate, 
is placed under the rod, the larger end of which is brought in contact with 
the surface of the paste; the scale is then read, and the rod quickly released. 

24. The paste is of normal consistency when the cylinder settles to a 
point 10 mm. below the original surface in one-half minute after being released. 
The apparatus must be free from all vibrations during the test. 

25. Trial pastes are made with varying percentages of water until the 
normal consistency is obtained. 

26. Having determined the percentage of water required to produce a 
paste of normal consistency, the percentage required for a mortar containing, 
by weight, one part of cement to three parts of standard Ottawa sand, is 
obtained from the following table, the amount being a percentage of the com- 
bined weight of the cement and sand. 


PERCENTAGE OF WATER FOR STANDARD MORTARS. 


One cement, One cement, One cement, 
three standard | three standard vat. three standard 
Ottawa sand. | Ottawa sand. Ottawa sand. 
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TIME OF SETTING. 


27. Significance.—The object of this test is to determine the time 
which elapses from the moment water is added until the paste ceases to be 
plastic (called the “initial set’’), and also the time until it acquires a certain 
degree o The former is the 
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more important, since, with the commencement of setting, the process of crys- 
tallization begins. As a disturbance of this process may produce a loss of 
strength, it is desirable to complete the operation of mixing or molding or 
incorporating the mortar into the work before the cement begins to set. 

28. Apparatus.—The initial and final set should be determined with 
the Vicat apparatus described in Paragraph 22. 

29. Method.—A paste of normal consistency is molded in the -hard- 
rubber ring, as described in Paragraph 23, and placed under the rod (B), 
the smaller end of which is then carefully brought in contact with the surface 
of the paste, and the rod quickly released. 

The initial set is said to have occurred when the needle ceases to 
pass a point 5 mm. above the glass plate; and the final set, when the needle | 
does not sink visibly into the paste. 

. The test pieces should be kept in moist air during the test; this may 
be accomplished by placing them on a rack over water contained in a pan and 
covered by a damp cloth; the cloth to be kept from contact with them by means 
of a wire screen; or they may be stored in a moist box or closet. 

32. Care should be taken to keep the needle clean, as the collection of 
cement on the sides of the needle retards the penetration, while cement on 
the point may increase the penetration. 

33. The time of setting is affected not only by the percentage and 
temperature of the water used and the amount of kneading the paste receives, 
but by the temperature and humidity of the air, and its determination is, 
therefore, only approximate. 


STANDARD SAND. 

34. The sand to be used should be natural sand from Ottawa, IIL, 
screened to pass a No. 20 sieve, and retained on a No. 30 sieve. The sieves — 
should be at ieast 8 in. in diameter; the wire cloth should be of brass wire and | 
should conform to the following requirements: 


MesHeEs, rer Linear 
Mesures, rer Linear Incu. 
No. of sieve. Diameter of wire, 
inches. 
Warp. Woof. 


0.016 to 0.017 19.5 to 20.5 19 ~to2l 


0.011 to 0 912 29.5 to 30.5 | 28.5 to 31.5 


Sand which has passed the No. 20 sieve is standard when not more — 
than 5 g. passes the No. 30 sieve in 1 min. of continuous sifting of a 500-g. 7 
sample.! 

ForM OF TEsT PIECEs, 
35. For tensile tests the form of test piece shown in Fig. 3 should be used. a 
36. For compressive tests, 2-in. cubes should be used. 


1 This sand may now (1912) be obtained from the Ottawa Silica ~ ,at acost of two cents 
per pound, f. o, b. cars, Ottawa, IIl 
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Mo ps. 

37. The molds should be of brass, bronze, or other non-corrodible 
material, and should have sufficient metal in the sides to prevent spreading 
during molding. 

38. Molds may be either single or gang molds. The latter are pre 
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Fic. 3.—Details for Briquette. ! fi 


ferred by many. If used, the types shown in Figs. 4 and 5 are recommended. | 
39. The molds should be wiped with an oily cloth before using. 


7 MIXING. 


40. The proportions of sand and cement should be stated by weight: 
the quantity of water should be stated as a percentage by weight of the dry 
material, 
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The metric system is recommended because of the convenient 

relation of the gramme and the cubic centimeter. . 
42. The temperature of the room and of the mixing water should be 
maintained as nearly as practicable at 21° C. (70° F.). 

The quantity of material to be mixed at one time depends on the 
number of test pieces to be made; 1000 grammes is a convenient quantity 
to mix by hand methods. 

- The Committee has investigated the various mechanical mixing 
machines thus far devised, but cannot recommend any of them, for the follow- 
ing reasons: (1) the tendency of most cement is to “ball up” in the machine, 
thereby preventing working it into a homogencous paste; (2) there are no— 
means of ascertaining when the mixing is complete without stopping the ma-_ 
chine; and (3) it is difficult to keep the machine clean. 

45. Method.—The material is weighed, placed on a amend 


Fic. 4.—Details for Gang Mold. 


Fic. 5.—Mold for Compression Test Pieces. 


surface (preferably plate glass), thoroughly mixed dry if sand be used, and a © 
crater formed in the center, into which the proper percentage of clean water 
is poured; the material on the outer edge is turned into the center by the aid 
of atrowel. As soon as the water has been absorbed, which should not require 
more than one minute, the operation is completed by vigorously kneading 
with the hands for 1 min. During the operation the hands should be 
protected by rubber gloves. 


MOLDING. 

The Committee has not been able to secure satisfactory results 
with existing molding machines; the operation of machine molding is very 
slow; and is not practicable with pastes or mortars containing as large per- 
centages of water as hereia recommended. 

47. Method.—_-Immediately after mixing, the paste or mortar is placed 
in the molds with the hands, pressed in firmly with the fingers, and smoothed 
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off with a trowel without ramming. The material should be heaped abov : the 
mold, and, in smoothing off, the trowel should be drawn over the mold in 
such a manner as to exert a moderate pressure on the material. The mold 
should then be turned over and the operation of heaping and smoothing off 


repeated. 
48. A check on the uniformity of mixing and molding may be afforded 


SECTION AB 


/ Roller turned and accurately 
bored to easy turning 


Fic. 6.—Form of Clip. 


by weighing the test pieces on removal from the moist closet; test pieces from - 
any sample which vary in weight more than 3 per cent from the average 7 
should not be considered. 


STORAGE OF THE TEST PIECEs. 


49, During the first 24 hr. after molding, the test pieces should be ey a 
kept in moist air to prevent drying. 
50. Two methods are in common use to prevent drying: (1) covering Sia 
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the test pieces with a damp cloth, and (2) placing them in a moist closet. 
The use of the damp cloth, as usually carried out, is objectionable, because the 
cloth may dry out unequally and in consequence the test pieces will not all be 
subjected to the same degree of moisture. This defect may be remedied to 
some extent by immersing the edges of the cloth in water; contact between 
the cloth and the test pieces should be prevented by means of a wire screen, 
or some similar arrangement. A moist closet is so much more effective in 
securing uniformly moist air, and is so easily devised and so inexpensive, that 
the use of the damp cloth should be abandoned. 

51. A moist closet consists of a soapstone or slate box, or a wooden 
box lined with metal, the interior surface being covered with felt or broad 
wicking kept wet, the bottom of the box being kept covered with water. 
The interior of the box is provided with glass shelves on which to place the test 
pieces, the shelves being so arranged that they may be withdrawn readily. 

52. After 24 hr. in moist air, the pieces to be tested after longer 
periods should be immersed in water in storage tanks or pans made of non- 
corrodible material. 

53. The air and water in the moist closet and the water in the storage 
tanks should be maintained as nearly as practicable at 21° C. (70° F.). 


TENSILE STRENGTH. 


54. The tests may be made with any standard machine. Oe 

55. The clip is shown in Fig. 6. It must be made accurately, the 
pins and rollers turned, and the rollers bored slightly larger than the pins 
so as to turn easily. There should be a slight clearance at each end of the 
roller, and the pins should be kept properly lubricated and free from grit. 
The clips should be used without cushioning at the points of contact. 

56. Test pieces should be broken as soon as they are removed from the | 
water. Care should be observed in centering the test pieces in the testing 
machine, as cross strains, produced by imperfect centering, tend to lower 
the breaking strength. The load should not be applied too suddenly, as it 
may produce vibration, the shock from which often causes the test pieces 
to break before the ultimate strength is reached. The bearing surfaces of 
the clips and test pieces must be kept free from grains of sand or dirt, which 
would prevent a good bearing. The load should be applied at the rate of 600 
Ib. per min. The average of the results of the test pieces from each sample 
should be taken as the test of the sample. Test pieces which do not break 
within } in. of the center, or are otherwise manifestly faulty, should be excluded 
in determining average results. 

4 


COMPRESSIVE STRENGTH. 


~ 


57. The tests may be made with any machine provided with means 
for so applying the load that the line of pressure is along the axis of the test 
piece. A ball-bearing block for this purpose is shown in Fig. 7. Some appli- 
ance should be provided to facilitate placing the axis of the test piece exactly 
in line with the center of the ball-bearing. 
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= 58., The test piece should be placed in the testing machine, with a piece 
of heavy biotting paper on each of the crushing faces, which should be those 
that were in contact with tne mold. 


CONSTANCY CF VOLUME. 


59. Significance-—The object is to detect those qualities which tend to 
destroy the strength and durability of a cement. Under normal conditions 
these defects will in some cases develop quickly, and in other cases may not 


Test 


> 
Piece 


7 Head of Testing Machine. 
- ‘= Fic. 7.—Ball-bearing Block for Testing Machine. 


develop for a considerable time. Since the detection of these destructive 
qualities before using the cement in construction is essential, tests are mace not 
only under normal conditions but under artificial conditions created to hasten 
the development of these defects. Tests may, therefore, be divided into two 
classes: (1) Normal tests, made in either air or water maintained, as nearly 
as practicable, at 21°C. (70° F.); and (2) Accelerated tests, made in air, 
steam or water, at temperature of 45°C, (113° F.) and upward. The Com- 
mittee recommends that these tests be made in the following manner: 

60. Methods.—Pats, about three inches in diameter, one-half inch thick 
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at the center, and tapering to a thin edge, should be made on clean glass plates 
(about four inches square) from cement paste of normal consistency, and stored: 
in a moist closet for 24 hr. 

61. Normal Tests.—After 24 hr. in the moist closet, a pat is immersed 
in water for 28 days and observed at intervals. A similar pat, after 24 hr. 
in the moist closet, is exposed to the air for 28 days or more and observed at 
intervals. 

62. Accelerated Test.—After 24 hr. in the moist closct, a pat is placed 
in an atmosphere of steam, upon a wire screen 1 in. above boiling water, for 
5 hr. The apparatus should be so constructed that the steam will escape 
freely and atmospheric pressure be maintained. Since the type of apparatus 
used has a great influence on the results, the arrangement shown in Fig. 8 is 
recommended. 

63. Pats which remain firm and hard and show no signs of cracking, 
distortion, or disintegration are said to be ‘‘of constant volume” or “sound.” 

64. Should the pat leave the plate, distortion may be detected best 
with a straight-edge applied to the surface which was in contact with the plate. 

65. In the present state of our knowledge it cannot be said that a cement 
which fails to pass the acclerated test will prove defective in the work; nor 
can a cement be considered entirely safe simply because it has passed these 
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METHODS FOR TESTING CEMENT.! 


CONDENSED FOR USE IN SPEC.FICATIONS., 


i. SAMPLING, 


Cement in barrels shall be sampled through a hole made in the head, or 
in one of the staves midway between the heads, by means of an auger or a 
sampling iron similar to that used by sugar inspectors; if in bags, the sample 
shall be taken from surface to center. Cement in bins shali be sampled in 
such a manner as to represent fairly the contents of the bin. The number of 

7 samples taken shall be as directed by the engineer, who will determine whether 
the samples shall be tested separately or mixed. 

| The samples shall be passed through a sieve having twenty meshes per 


7 linear inch, in order to break up lumps and remove foreign material. 


2. CHEMICAL ANALYSIS. 


The methods to be followed, except for determining the loss en ignition 
should be those proposed by the Committee on Uniformity in the Analysis 


of Materials for the Portland Cement Industry, reported in the Journal 

of the Society for Chemical Industry, Vol. 21, p. 12, 1902, and published in 
q Engineering News, Vol. 50, p. 60, 1903, and in Engineering Record, Vol. 48, 
p. 49, 1903, and in addition thereto the following: 

(a) The insoluble residue may be determined as follows: Toa 1-g. sample 
of the cement are added 30 cc. of water and 10 cc. of concentrated hydro- 
chloric acid, and then warmed until effervescence ceases, and digested on a 
steam bath until dissolved. The residue is filtered, washed with hot water, 
and the filter paper and contents digested on the steam bath in a 5-per cent 
solution of sodium carbonate. This residue is filtered, washed with hot water, 
then with hot hydrochloric acid, and finally with hot water, and then ignited at 
a red heat and weighed. The quantity so obtained is the insoluble residue. 

(b) The loss on ignition shall be determined in the following manner: 
One-half gramme of cement is heated in a weighed platinum crucible, with 
cover, for § min. with a Bunsen burner (starting with a low flame and grad- 
ually increasing to its full height) and then heated for 15 min. with a_blast 
lamp; the difference between the weight after cooling and the original weight 
is the loss on ignition. ‘The temperature should not exceed 900° C., or a low 
ted heat; the ignition should preferably be made in a muffle. 


3. SpeciFic GRAVITY. 


The determination of specific gravity shall be made with a standardized 
: Le Chatelier apparatus. This consists of a flask (D), Fig. 1, page 308, of about 
1 Accompanying Final Report of Special Committee on Uniform Tests of Cement of the 
American Society of Civil Engineers, dated January 17, 1912. 
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one hundred and twenty cubic centimeters capacity, the neck of which is 
about twenty centimeters long; in the middle of this neck is a bulb (C), 
above and below which are two marks (/) and (£); the volume between these 
two marks is 20 cc. The neck has a diameter of nine millimeters, and is 
graduated into tenths of cubic centimeters above the mark (F). 

Benzine (62° Beaumé naphtha) or kerosene free from water shall be used 
in making the determination. The flask is filled with either of these liquids 
to the lower mark (£) and 64 g. of cement, cooled to the temperature of 
the liquid, is slowly introduced through the funnel (B), (the stem of which 
should be long enough to extend into the flask to the top of the bulb (C), ) 
taking care that the cement does not adhere to the sides of the flask, and that 
the funnel does not touch the liquid. After all the cement is introduced, the 
level of the liquid will rise to some division of the graduated neck; this reading, 
plus 20 cc.,is the volume displaced by 64 g. of the cement. The specific 
gravity is obtained from the formula, 


Weight of cement, in grammes, ee 


Displaced volume, in cubic centimeters. 
The flask, during the operation, is kept immersed in water in a jar (A) 
in order to avoid variations in the temperature of the liquid in the flask, 
which shall not exceed 3° C. The results of repeated tests shall agree 
within 0.01. The determination of specific gravity shall be made on the 
cement as received; if it should fall below 3.10, a second determination shall 
be made after igniting the sample in a covered dish, preferably of platinum, 
at a low red heat not exceeding 900°C. The sample shall be heated for 5 
min. with a Bunsen burner (starting with a low flame and gradually increas- 
ing to its full height) and then heated for 15 min. with a blast lamp; the 
ignition should preferably be made in a muffle. Oo 


4, FINENESS. 


The fineness shall be determined by weighing the residue retained on 
No. 100 and No. 200 sieves. The sieves, 8 in. in diameter, shall be of brass 
wire cloth conforming to the following requirements: 


MesnHEs, PER LINEAR INCH. 


Woof. 


No. of sieve. Diameter of wire, 


inches. | Warp. 


| 
0.0042 to 0.0048 95 to 101 93 to 103 


0.0021 to 0.0023 192 to 203 190 to 205 


| 
| 


‘The meshes in any smaller space, down to 0.25 in., shall be proportional 
in number. 
Fifty grammes of cement, dried at a temperature of 100° C. (212° F.) 
shall be placed on the No. 200 sieve, which, with pan and cover attached, 1° 
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held in one hand in a slightly inclined position, and moved forward and_ 
backward about 200 times per minute, at the same time striking the side 
gently, on the up stroke, against the palm of the other hand. The operation: 
is continued until not more than 0.05 g. will pass through in 1 min. The 


residue is weighed, then piaced on the No, 100 sieve, and the operation — 


repeated. The work may be expedited by placing in the sieve a few large 
steel shot, which should be removed before the final 1 min. of sated 
_ The sieves should be thoroughly dry and clean. 


5. NORMAL CONSISTENCY. 
The amount of water, expressed in percentage by weight of the dry 
~ cement, required to produce a paste! of the plasticity desired, termed ‘normal 
-consistency,”’ shall be determined with the Vicat apparatus: 
‘This consists of a frame (A), Fig. 2, page 310, bearing a movable rod 
(B), weighing 300 g., one end (C) being 1 cm. in diameter for a distance 
of 6cm., the other having a removable needle (D), 1 mm. in diameter, 6 cm. 
long. ‘The rod is reversible, and can be held in any desired position by a screw 
_(£), and has midway between the ends a mark (F) which moves under a scale 
(graduated to millimeters) attached to the frame (A). The paste is held ina 
conical, hard-rubber ring (G), 7 cm. in diameter at the base, 4 cm. high, resting 
on a glass plate (//) about ten centimeters square. 
In making the determination of normal consistency, the same quantity 
of cement as will be used subsequently for each batch in making the test pieces, 
but not less than 500 g., together with a measured amount of water, 
_is kneaded into a paste, as described in Section 9, and quickly formed into a 
ball with the hands, completing the operation by tossing it six times from one 
hand to the other, maintained about six inches apart; the ball resting in the 
palm of cne hand is pressed into the larger end of the rubber ring held in the 
other hand, completely filling the ring with paste; the excess at the larger end 
_ is then removed by a single movement of the palm of the hand; the ring is then 
"placed on its larger end on a glass plate and the excess paste at the smaller 
end is sliced off at the top of the ring by a single oblique stroke of a trowel 
§ held at a slight angle with the top of the ring. During these operations care 
_ must be taken not to compress the paste. The paste confined in the ring, rest- 
ing on the plate, is placed under the rod, the larger end of which is carefully 
_ brought in contact with the surface of the paste; the scale is then read, and the 
rod quickly released. 
The paste is of normal consistency when the cylinder settles to a point 
10 mm. below the original surface in } min. after being released. The 
apparatus must he free from all vibrations during the test. 
Trial pastes are made with varying percentages of water until the norraal 
consistency is attained. 
Having determined the percentage of water required to produce a paste 
_ of normal consistency, the percentage required for a mortar containing, by 


1 The term ‘‘paste"’ is used in these specifications to designate a mixture of cement and 
water, and the word ‘‘mortar"’ to designate a mixture of cement, sand, and water. | 


as 
4 
= 
i 
p 
i] 
be 
Ae 
‘ 
. 
> 
4 
Ea 4 
= 
4 


STANDARD SPECIFICATIONS FOR CEMENT. 323 


Weight, one part of cement to three parts of standard Ottawa sand, shall be 
obtained from the following table, the amount being a percentage of the com- 
bined weight of the cement and sand. 


PERCENTAGE OF WATER FOR STANDARD MORTARS, 


One cement, One cement, , One cement, 
Neat. three standard Neat. three standard Neat. three standard 
Ottawa sand, | Ottawa sand, Ottawa sand, 

15 sS 0 23 9.3 $l 10.7 

16 8.2 9.5 32 10.8 

—_— i7 8.3 25 9.7 33 11.0 

1s 8.5 26 | 9.8 34 11.2 

19 8.7 27 } 10.0 35 11.3 

29 $.38 28 | 10.2 | 36 11.5 

21 90 29 10.3 37 

22 9.2 80 10.5 | 38 11.8 

6. TIME OF SETTING, 


The time of setting shall be determined with the Vicat apparatus in the 
iollowing manner: 

A paste of normal consistency is molded in the hard-rubber rng, as 
described in Section 5, and placed under the rod (B), the smaller end of which 
is then carefully brought in contact with the surface of the paste, and the rod 
quickly released. 

The cement is considered to have acquired its initial set when the needle 
ceases to pass a point 5 mm. above the giass plate; and the final set, when the 
needle does not sink visibly into the paste. 

The test pieces must be kept in moist air during the test. 

The sand shall be natural sand from Ottawa, Ill., scréened to pass a 
No. 20 sieve, and retained on a No. 30 sieve. 

The sieves shall be at least 8 in. in diameter, and the wire cloth shall be 
of brass wire and shall conform to the following reauirements: 


Mesues, rer Lrvear 


No. of sieve. Diameter of wire, 
inches. Warp. Woof, 
20 0.016 to 0.017 | to 20.5 19 to 21 
30 | 0.011 to 0.012 | 29.5 to 30.5 28.5 to 31.5 


Sand which has passed the No. 20 sieve is standard when rot more than 
5 g. passes the No. 30 sieve in 1 min. of continuous sifting of a 500-g. sample.! 


1 This sand may now (1912) be obtained from the Ottawa Silica Co., at a cost of two cents 


per pound, f. o. b. cars, Ottawa, IIl. 
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8. Form or PIECES. 


For tensile tests, the form of test pieces shown in Fig. 3, page 313, shall 


4 used. 


For compressive tests, 2-in. cubes shall be used. 7 


9, MIXING AND MOLDING. 


The material shall be weighed, placed on a non-absorbent surface, thor- 
oughly mixed dry if sand be used, and a crater formed in the center, into which 
J the proper percentage of clean water shall be poured; the material on the outer 
; eage shall be turned into the center by the aid of atrowel. As soon as the water 
- has been absorbed, the operation of mixing shall be completed by vigorously 
. kneading with the hands for one minute. 

Immediately after mixing, the paste or mortar shall be placed in the mold 
(Figs. 4 and 5, page 314) with the hands, pressed in firmly with the fingers, 

7 and smoothed off with a trowel without ramming. The material shall be 

: ; heaped above the mold, and, in smoothing off, the trowel shall be drawn 


over the mold in such a manner as to exert a moderate pressure on the mate- 
rial; the mold shall then be turned over and the operation of heaping and 
smoothing off repeated. 

The temperature of the room and of the mixing water shall be main-— 
tained as nearly as practicable at 21° C. (70° F.). 


10. STORAGE OF THE TEST PIECEs. 


During the first 24 hr. after molding, the test pieces shall be stored 
in a moist closet. This consists of a box of soapstone or slate, or of wood 
lined with metal, the interior surface being covered with felt or broad wicking 
kept wet, the bottom of the box being kept covered with water. The interior 
of the box is provided with glass shelves on which to place the test pieces, the 
shelves being so arranged that they may be withdrawn readily. 

Test pieces from any sample which vary more than 3 per cent in weight 
from the average, after removal from the moist closet, shall not be considered 
in determining strength. 

After 24 hr. in the moist closet, the pieces tc be tested after longer 
periods shall be immersed in water in storage tanks or pans made of non- 
corrodible material. 

The air and water in the moist closet and the water in the storage tanks 
shall be maintained, as nearly as practicable, at 21°C. (70°F... 


Ant 


11. TEsTs OF TENSILE STRENGTH. 

The tests may be made with any standard machine. 

The clip is shown in Fig. 6, page 315. It must be made accurately, 
the pins and rollers turned, and the rollers bored slightly larger than the pins 
soastoturneasily. There should bea slight clearance at each end of the roller, 
and the pins should be kept properly lubricated and free from grit. ‘The clips 
shall be used without cushioning at the points of contact. 
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The test pieces shall be brexen as soon as they are removed from the water. 

The load shall be applied at the rate of 600 lb. per minute. 

Test pieces which do not break within } in. of the center, or are other- 
wise manifestly faulty, shall be excluded in determining average results. ’ 
12. Tests OF COMPRESSIVE STRENGTH. 

The tests may be made with any machine provided with means for so 
applying the load that the line of pressure is along the axis of the test piece. 
A ball-bearing block for this purpose is shown in Fig. 7, page 317. 

The test pieces as soon as they ars removed from the water shall be 
placed in the testing machine, with a piece of heavy blotting paper on each 
of the crushing faces, which should be those that were in contact with the 
mold. 

-_ 13. CONSTANCY OF VOLUME, 

Tests for constancy of volume comprise ‘‘normal tests” which are made 
in air or water, maintained as nearly as practicable, at 21° C. (70° F.), and the 
“accelerated test,” which is made in steam. These tests shall be made in the 
following manner: 

Pats about three inches in diameter, one-half inch thick at the center, and 
tapering to a thin edge, shall be made on clean glass plates (about four inches 
square) from cement paste of normal consistency, and stored in a moist closet 

24 hr. 

Normal Tests.—After 24 hr. in the moist closet, a pat is immersed in 
water and observed at intervals. <A similar pat, after 24 hr. in the moist 
closet, is exposed to the air for 28 days or more and observed at intervals. 
The air and water are maintained, as nearly as practicable, at 21° C. (70° F.). 

Accelerated Test.—After 24 hr. in the moist closet, a pat is placed in an 
atmosphere of steam, upon a wire screen 1 in. above boiling water, for 5 
hr. the apparatus. being such that the steam will escape freely and atmos- 
pheric pressure be maintained. The apparatus is shown in Fig. 8, page 318. 

The cement passes these tests when the pats remain firm and hard, with 
no signs of cracking, distorti m, or disintegration. 
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APPENDIX, 


. _ METHODS FOR THE CHE MICAL ANALYSIS OF LIMESTONES, 
RAW MIXTURES AND PORTLAND CEMENTS 


RECOMMENDED BY THE COMMITTEE ON UNIFORMITY IN TECHNICAL 
ANALYSIS OF THE NEW YORK SECTION OF THE SOCIETY FOR 
CHEMICAL INDUSTRY. 


Solution —One-half gram of the fineiy-powdered substance is to be 
weighed out and, if a limestone or unburned mixture, strongly ignited in a 
covered platinum crucible over a strong blast for fifteen minutes, or longer if 
the blast is not powerful enough to effect complete conversion to a cement in 
this time. It is then transferred to an evaporating dish, preferably of plati- — 
num for the sake of celerity in evaporation, moistened with enough water to 
prevent lumping, and 5 to 10 ec. c. of strong HCl added and digested with the © 
aid of gentle heat and agitation until solution is complete. Solution may be 
aided by light pressure with the flattened end of a glass rod.* The solution is 
then evaporated to dryness, as far as this may be possible on the bath. 

Silica (SiO,)—The residue without further heating is treated at first 
with 5 to 10 ¢. c. of strong HCI, which is then diluted to half strength or less, 
or upon the residue may be poured at once a larger volume of acid of half. 
strength. The dish is then covered and digestion allowed to go on for 10 © 
minutes on the bath, after which the solution is filtered and the separated 
silica washed thoroughly with water. The filtrate is again evaporated to 
dryness, the residue without further heating, taken up with acid and water 
and the small amount of silica it contains separated on another filter paper. 
The papers containing the residue are transferred wet to a weighed platinum 
crucible, dried, ignited, first over a Bunsen burner until the carbon of the 
filter is completely consumed, and finally over the blast for 15 minutes and 
checked by a further blasting for 10 minutes orto constant weight. The silica, 
if great accuracy is desired, is treated in the crucible with about 10 ¢. ¢. of 
HF! and four drops of H,SO, and evaporated over a low flame to complete | 
dryness. The small residue is finally blasted, for a minute or two, cooled and __ 
weighed. The difference between this weight and the weight previously 
obtained gives the amount of silica. 


Alumina and Iron (Al,0, and Fe,O;)—The filtrate, about 250 c. ¢., = 


the second evaporation for SiQ,, is made alkaline with NH JOH after adding 


*If anything remains undecomposed it should be separated, fused with a little Na,CO, 
dissolved and added to the original solution. Of course a small amount of separated non 
gelatinous silica is not to be mistaken for undecomposed matter. 

¢ For ordinary control in the plant laboratory this correction may, perhaps, be mannan 
the double evaporation never. 
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HCl, if need be, to insure a total of 10 to 15 ¢. c. strong acid, and boiled to 
expel excess of NH,, or until there is but a faint odor of it, and the precipitate 
iron and aluminum hydrates, after settling, are washed once by decantation 
and slightly on the filter. Setting aside the filtrate, the precipitate is dissolved 
in hot dilute HCl, the solution passing into the beaker in which the precipita- 
tion was made. The aluminum and iron are then reprecipitated by NH,OH, 
boiled and the second precipitate collected and washed on the same filter used 
in the first instance. The filter paper, with the precipitate, is then placed in 
a weighed platinum crucible, the paper burned off and the precipitate ignited 
and finally blasted 5 minutes, with care to prevent reduction, cooled and 
weighed as Al,O, + Fe,O,.* 

Tron (Fe,0,)—The combined iron and aluminum oxides are fused in a 
platinum crucible at a very low temperature with about 3 to 4 grams of 
KHSO,, or, better, NaHSO,, the melt taken up with so much dilute H,SO, 
that there shall be no less than 5 grams absolute acid and enough water to 
effect solution on heating. The solution is then evaporated and eventually 
heated till acid fumes come off copiously. After cooling and redissolving in 
water the small amount of silica is filtered out, weighed and corrected by 
HFl and H,SO,.¢ The filtrate is reduced by zine, or preferably by hydregen 
sulphide, boiling out the excess of the latter afterwards while passing CO, 
through the flask, and titrated with permanganate.{ The strength of the 
permanganate solution should not be greater than 0.0040 gr. Fe,O, perc. e¢. 

Lime (CaO) —To the combined filtrate from the Al,O, + Fe,O, precipitate 
a few drops of NH,OH are added, and the solution brought to boiling. To the 
boiling solution 20 c. c. of a saturated solution of ammonium oxalate are 
added, and the boiling continued until the precipitated CaC,O, assumes a 
well-defined granular form. It is then allowed to stand for 20 minutes, or 
until the precipitate has settled, and then filtered and washed. The precipi- 
tate and filter are placed wet in a platinum crucible, and the paper burned off 
over a small flame of a Bunsen burner. It is then ignited, redissolved in HCl, 
and the solution made up to 100 ¢. ¢. with water. Ammonia is added in 
slight excess, and the liquid is boiled. If a small amount of ALO, separates 
this is filtered out, weighed, and the amount added to that found in the first 
determination, when greater accuracy is desired. The lime is then repre- 
cipitated by ammonium oxalate, allowed to stand until settled, filtered, and 
washed,§ weighed as oxide by ignition and blasting in a covered crucible to 
constant weight, or determined with dilute standard permanganate. || 


*This precipitate contains TiO,, P,O,, Mn,O,. 

tThis correction of Al,O, Fe,O, for silica should not be made when the HF! correction 
of the main silica has been omitted, unless that silica was obtained by only one evaporation 
and filtration. After two evaporations and filtrations 1 to 2 mg. of SiO are still to be found 
with the Al,O, Fe, O,. 

tIn this way only is the influence of titanium to be avoided and a correct result obtained 
for iron. 

§The volume of wash-water should not be too large; vide Hillebrand. 

{The accuracy of this method admits of criticism, but its convenience and rapidity 
demand its insertion. 
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Magnesia (MgO).—The combined fiitrates from the calcium precipitates 
are acidified with HCl and concentrated on the steam bath to about 150 e¢. ¢., 
10 c. ec. of saturated solution of Na (NH,) HPO, are added, and the solution 
boiled for several minutes. It is then removed from the flame and cooled by 
placing the beaker in ice water. After cooling, NH,OHU is added drop by drop 
with constant stirring until the crystalline ammonium-magnesium ortho- 
phosphate begins to form, and then in moderate excess, the stirring being 
continued for several minutes. It is then set aside for several hours in a ccol 
atmosphere and filtered. The precipitate is redissolved in hot dilute HCI, 
the solution made up to about 100 ¢. ¢., 1 ¢. ¢. of a saturated solution of 
Na(NH,) HPO, added, and ammonia drop by drop, with constant stirring until 
the precipitate is again formed as described and the ammonia is in moderate 
excess. It is then allowed to stand for about 2 hours, when it is filtered on a 
paper or a Gooch crucible, ignited, cooled and weighed as Mg,P,O,,. 

Alkalics (K,O and Na,O)—Vor the determination of the alkalies, the 
well-known method of Prof. J. Lawrence Smith is to be followed, either with 
or without the addition of CaCO, with NH,C1. 

Anhydrous Sulphuric Acid (SO,)—One gram of the substanee is dissolved 
in 15. ce. of HCI, filtered and residue washed thoroughly.* 

The solution is made up to 250 ec. ¢. in a beaker and boiled. To the 
boiling solution 10 c. ec. of a saturated solution of BaCl, is added slowly drop 
by drop from a pipette and the boiling continued until the precipitate is well 
formed, or digestion on the steam bath may be substituted for the boiling. 
It is then set aside over night, or for a few hours, filtered, ignited and weighed 
as BaSQ,,. - 

Total Sulphur—One gram of the material is weighed out in a large plati- 
num crucible and fused with Na,CO, and a little KNO,, being careful to avoid 
contamination from sulphur in the gases from source of heat. This may be 


done by fitting the crucible in a hole in an asbestos board. The meit is ; 


treated in the crucible with boiling water and the liquid poured into a tall 
narrow beaker and more hot water added until the mass is disintegrated. 
The solution is then filtered. The filtrate contained in a No. 4 beaker is to be 
acidulated with HCi and made up to 250 c. c. with distilied water, boiled, the 
sulphur precipitated as BaSO, and allowed to stand over night or for a few 
hours. 

Loss on Ignition—Half a gram of cement is to be weighed out in a 
platinum crucible, placed in a hole in an asbestos board so that about three 
fifths of the crucible projects below, and blasted 15 minutes, preferably with 
an inclined flame. The loss by weight, which is checked by a second blasting 
of 5 minutes, is the loss on ignition, 


May, 1903: Recent investigations have shown that large errors in results | 


are often due to the use of impure distilled water and reagents. The analyst 


should, therefore, test his distilled water by evaporation and his reagents by 


appropriate tests before proceeding with his work 


*Evaporation to dryness is unnecessary, unless gelatinous silica should have separated 
and should never be performed on a bath heated by ga#; vide Hillebrand. 
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AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


eo 
STANDARD TEST FOR FIREPROOF FLOOR 1, 


CONSTRUCTION. 


AuGustT 15, 1908. 


, The test structure may be located at any place convenient to the 

applicant, where all the necessary facilities for properly conducting 
the test are provided. 

The test structure may be constructed of walls of any material 
not jess than twelve inches thick, properly buttressed on all sides. 

The floor construction to be tested shall form the roof of the 
test structure. 

At a height of not less than 2 ft. 6 ins., nor more than 3 ft. 
above the ground level, a metal grate, properly supported, shall 
be provided, covering the whole inside area of the building. 

In the walls below this grate level, draught openings shall 
be provided, as many as possible, furnishing openings with an 
aggregate area of not less than one square foot for every ten square 
feet of grate surface. Means for temporarily closing these open- 
ings should be provided. 

In the wall, immediately above the grate level, a firing door, 
3 ft.6 ins. by 5 ft. high, must be provided in the side of the build- 
ing at right angles to the floor beams. A second door must be 
added when the span of the floor slab under test exceeds ten feet. 

Flues should be supplied at each of the corners, and oftener 
in case of a test structure exceeding 250 sq. ft. of grate surface, 
with sufficient opening to insure a proper draught, securely 
supported and disposed at the sides of the structure in such 

| (329) 
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manner as not to rest on the floor under test. In no case shrvutd 
a flue area be less than 180 sy. ins. 

The horizontal dimensions of the test structure will depend 
upon the number and the span of the systems under considera- 
tion. The clear span of the floor beams is to be 14 ft. The 
distance between floor beams, or span of slab, may be varied 
according to the design of the system to be tested, and should be 
as near as possible to usual practice. The underside of the con- 
struction under test must be not less than 9 ft. 6 ins. nor more 
than 1o ft. above the grate level. - 

The construction to be tested should be designed for a work- 
ing load of 150 lbs. per sq. ft., and no more. This load is to be 
uniformly distributed without arching effect, and is to be carried 
on the floor during the fire test. 

The floor may be tested as soon after construction as de- 
sired, but within forty days. Artificial drying will be allowed 
if desired. 

No plastering shall be applied to the underside of the floor 
construction under test. 

The floor shall be subjected for four hours to the continuous 
heat of a fire of an average temperature of not less than 1700° F.; 
the fuel used being either wood or gas, so introduced as to cause 
an even distribution of heat throughout the test structure. 

The heat obtained shall be measured by means of standard 
pyrometers, under the direction of an experienced person. The 
type of pyrometer is immaterial so long as its accuracy is secured 
by proper standardization. The heat should be measured at not 
less than two points when the main floor span is not more than 10 
ft. and one additional point when it exceeds 1o ft. “Temperature 
readings at each point are to be taken every three minutes. 
The heat determination shall be made at points directly beneath 
the floor so as to secure a fair average. 

Atthe end of the heat test a stream of water shall be directed 
against the underside of the floor, discharged through a 1}-in. 
nozzle, under 60 Ibs. nozzle pressure, for ten minutes, the 
nozzle being held not more than 3 ft. from the firing door during 
the application of the water. 

Aiter the floor has sufficiently cooled the load on the same 
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shall be increased to 600 Ibs. per sq. ft., uniformly distributed. 

The test shall not be regarded as successful unless the follow- 
ing conditions are met: No fire or smoke shall pass through the 
floor during the fire test; the floor must safely sustain the loads 
prescribed; the permanent deflection must not exceed one-eighth 
inch for each foot of span in cither slab or heam. 
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16, 


Ihe test structure may be located at any place convenient 
to the investigator, where all the necessary facilities for properly 


conducting the test are provided. 


within the test structure for the required time. 


above the ground level, a metal grate, properly supported, sl 
provided, covering the whole inside area of the building. 


or grate surface. 
shall be provided. 


Immediately above the grate level, in one of the end w 


the structure, a firing door 3 ft. 6 ins. wide by 5 
provided. 


with sufficient opening to insure a proper draught. 
shall a flue area be less than 180 sq. ins. 
The size of the test structure will depend on the area 


FIREPROOF PARTITION 


The test structure shall be of such design that the partition 
construction to be tested shall form at least one side of the structure. 
The other sides, roof, and foundations of the structure may 
any materials and design that will withstand and confine the fire 


At a height of not less than 2 ft. 6 ins., nor more than 3 ft., 


In the walls below the grate level, draught openings shall be 
provided, as many as possible, furnishing openings with an aggre- 
gate area of not less than one square’foot for every ten square feet 
Means for temporarily closing these openings 


Flues shall be supplied at each of the corners, and more often 
for a test structure with more than 250 sq. ft. of grate surface, 
In no case 
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partition construction to be tested. In no case shall the partition 
construction under test be less than 9 ft. 6 ins. high, nor less than 
14 ft. 6 ins. long. ‘This entire area must be above the level of the 
grate bars, and. within such dimensions, must not be reinforced or 
braced in any manner other than is done as an inherent and essen- 
tial part of the system of construction. ‘The edges may be sup- 
ported in any manner fairly representing the conditions of support 
in good practice. 

The width of the test structure at right angles to the partition 
under test shall not be less than g ft. 

The construction to be tested shall be subjected for two hours 
to the continuous heat of a fire, rising in temperature to 1700° F. 
by the end of the first half hour, and maintained at an average 
temperature of 1700° F. for the balance of the test; the fuel used 
being either wood, gas or oil, so introduced as to cause an even 
distribution of the heat throughout the test structure. 

The temperature obtained shall be measured by means of 
standard pyrometers under the direction of an experienced per- 
son. ‘The type of pyrometer is immaterial so long as its accuracy is 
secured by proper standardization. ‘The temperature should be 
measured near the center of the test structure about 6 ins. below 
the roof or ceiling, and also at the center of cach partition under 
test about 7 ft. above the grate level. In case the partition under 
test is more than 15 ft. long, additional pyrometers shall be used, 
symmetrically disposed and not more than 12 ft. apart. Tem- 
perature readings at each point shall be taken every three minutes, 
and the average used as the controlling temperature. 

At the end of the heat test, a stream of water shall be directed 
against the construction under test, discharged through a r}-in. 
nozzle, under 30 lbs. nozzle pressure, for two and one-half 
minutes, the nozzle being held within 2 ft. of the firing door 
and the hose stream being played backward and forward over the 
entire surface of the partition under test. 


The test shall not be regarded as successful unless the following 
conditions are met: No fire or smoke shall pass through the parti- 
tion during the fire test; the partition must safely sustain the pres- 


disintegrate under the action of the fire or water to such an extent 
as to be unsafe. 
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AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING “MATERIALS. 


-~ STANDARD ABRASION TEST FOR ROAD 


MATERIAL. 


ApopTtep AvucGusT 15, 1908. 


This well-known test is similar in almost all respects to the 
Deval abrasion test of the French School of Roads and Bridges. 
It has been used since 1878, and is entirely satisfactory for the | 
purpose for which it was designed. 


ABRASION TEST. 


The machine shall consist of one or more hollow iron cylin- 
ders; closed at one end and furnished with a tightly fitting iron 
cover at the other; the cylinders to be 20 cm. in diameter and 
34 cm. in depth, inside. These cylinders are to be mounted on a 
shaft at an angle of 30° with the axis of rotation of the shaft. 

At least 30 lbs. of coarsely broken stone shall be available 
for a test. The rock to be tested shall be broken in pieces as 
nearly uniforn in size as possible, and as neatly 50 pieces as 
possible shall constitute a test sample. The total weight of rock in 
a test shall be within 10 grams of 5 kilograms. All test pieces shall 
be washed and thoroughly dried before weighing. Ten thousand rev- 
olutions, at the rate of between 30 and 33 to the minute, shall con- | 
stitute a test. Only the percentage of materia! worn off which will 
pass through ao.16 cm. (1-16 in.) mesh sieve shall be considered 
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in determining the amount of wear. This may be expressed either 
as the percentage of the 5 kilograms used in the test, or the French 


coefficient, which is in more general use, may be given; that is, 
~ 20 Lele) 
coefficient of wear = 20 X—— = * , where w’ is the weight in grams 


of the detritus under 0.16 cm. (1-16 in.) in size per kilogram of 
rock used. 
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INTERNATIONAL ASSOCIATION FOR ‘TESTING MATERIALS. 


STANDARD TOUGHNESS TEST FOR 
MACADAM ROCK. 


Aporrep AuGUST 15, 1908. 


In the consideration of macadam road materials, toughness | 
is understood to mean the power possessed by a material to resist 
fracture by impact. 


= 


In testing macadam rocks under impact, it has been found — 
best to apply a number of blows of successively increasing energy 
and note the blow causing failure. The following test involving 
this principle is, therefore, recommended for determining the— 


toughness of rock for road building. 


TOUGHNESS 


1. Test pieces may be cither cylinders or cubes, 25 mm. in 
diameter, and 25 mm. in height, cut perpendicular to the cleavage 
of the rock. Cylinders are recommended as they are cheaper and 
more easily made. 

2. The testing machine shall consist of an anvil of 59 
kilograms weight, and placed on a conerete foundation. The 
hammer shall be of 2 kilograms weight, and dropped upon an 
intervening plunger of 1 kilogram weight, which rests on the test 
piece. The lower or bearing surface of this plunger shall be of 
spherical shape having a radius of 1 cm. This plunger shall be 


made of hardened steel, and pressed firmly upon the test piece 
(336) 
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by suitable springs. The test piece shall be adjusted, so that 
the center of its upper surface is tangent to the spherical end of 
the plunger. 

3. The test shall consist of a 1-cm. fall of the hammer for 
the first blow, and an increased fall of 1 cm. for each succeeding 
blow until failure of the test piece occurs. ‘The number of blows 
necessary to destroy the test piece is used to represent the toughness, 
or the centimeter-grams of energy applied may be used, | 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA, PA., U. S. A. 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


PROVISIONAL METHOD FOR THE DETERMINATION 
OF SOLUBLE BITUMEN. * 


ApopTepD AUGUST 21, 


Drying the Sample and Preparing it jor Analysis.—It was 
decided, owing to the great variety of conditions met with in bitu- 
minous compounds, that it is impossible to specify any one method 
of drying that would be satisfactory in every case. It is therefore 
supposed that the materia! for analysis has been previously dried 
either in the laboratory or in the process of refining or manufacture, 
and that water, if present, exists only as moisture in the hydro- 
scopic form. 

The material to be analyzed, if hard and brittle, is ground 
and spread in a thin layer in a suitable dish (iron or nickel will 
answer every purpose) and kept at a temperature of 125° C. for 
one hour. In the case of paving mixtures and road materials, 
where it is not desirable to crush the rock or sand grains, a lump 
may be placed in the drying oven until it is thoroughly heated 
through, when it can be crushed down into a thin layer and dried 
as above. If the material under examination contains any hydro- 
carbons at all volatile at this temperature, it will of course be 


* The Committee, in presenting the Provisional Method for the Determination of | 
Soluble Bitumen, wish it understood that they do not recommend it as the best for 
general use, as it is longer and in many cases gives no better results than other more ex- : 
peditious methods, but only asa method to be resorted to in case of dispute, asit seems to have 
the widest range of applicability of any of the methods considered, Moreover, they wish 
it to be understood that with some classes of materials the method will show a lowet 
percentage of soluble bitumen than many of the shorter methods, 
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. for 48 hours to settle. 


necessary to resort to other means of drying. Tar or oils may be > 
dehydrated by distillation and the water-free distillate returned to | 
the residue and thoroughly incorporated with it. 
Analysis of Sample.—After drying, from 2 to 15 grams (as 
may be necessary to insure the presence of 1 to 2 grams of pure > 
bitumen) is weighed into a 150-cc. tared Erlenmeyer flask, and 
treated with 100 cc. of carbon disulphide. The flask is then 
loosely corked and shaken from time to time until all large particles — 
of the material have been broken up. It is then set aside for 
48 hours to settle. The solution is decanted into a similar flask | 
that has been previously weighed. As much of the solvent is 
poured off as possible without disturbing the residue. The con- 
tents of the first flask are again treated with fresh carbon disul- 
phide, shaken as before, and then put away with the second flask 


The liquid in the second flask is then carefully decanted upon > 
a weighed Gooch crucible, 3.2 cm. in diameter at the bottom, 
fitted with an asbestos filter, and the contents of the first flask are ~ 
similarly treated. The asbestos filter is made of ignited long- 
fiber amphibole, packed in the bottom of a Gooch crucible to the 
depth of not over } in. In filtering no vacuum is to be used and | 
the temperature is to be kept between 20° and 25°C. After 
passing the liquid contents of both flasks through the filter, the - . 
residue on the filter is thoroughly washed and the residues de and _ a 


ing in them are shaken with more fresh carbon disulphide and 
allowed to settle for 24 hours, or until it is seen that a good subsi- 
dation has taken place. The solvent in both flasks is then — 
decanted through the filter and the residues remaining in them are 
washed until the washings are practically colorless. All washings — 
are to be passed through the Gooch crucible. : 
The crucible and both flasks are then dried at 125° C. and 
weighed. The filtrate containing the bitumen is evaporated, the — 
bituminous residue burned, and the weight of the ash thus obtained 
added to that of the residue in the two flasks and the crucible. 
The sum of these weights deducted from the weight of substance | 
taken gives the weight of soluble bitumen. ——F 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA PA., U. S.A 


AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATE RIALS. 


PROVISIONAL METHOD FOR THE DETERMINA- 
TION OF THE PENETRATION OF BITUMEN. 


ApoptEpD AUGUST 21, I9IT. 


_ The penetration of bitumen shall be the distance expressed 
in hundredths of a centimeter that a No. 2 needle will pentrate into 
it vertically without friction at 25° C. under a stated weight applied 


for a stated length of time, the factors of weight and time being 
determined as follows: 

The material shall first be tested for five seconds under a 
weight of 100 grams. If this result is less than 10, the penetration 
shall be determined under a weight of 200 grams applied for one 
minute; if between 10 and 300, the penetration shall be aetermined 
under a weight of 100 grams applied for 5 seconds; if greater than 
300, the penetration shall be determined under a weight of 50 grams 
applied for 5 seconds. In every case the factor of weight and time 
shall be stated when reporting the penetration, and whenever 
possible to obtain both readings, the penctration under a 100-gram 
weight for 5 seconds and under the modified weight and time shall 
both be reported. When testing material softer than 100 pe~etra- 
tion, a containing receptacle not less than 1} ins. in diameter shall 
be used. 

It is recommended that the poetatee may be determined 
at o° C. (32° F.) and oe. (1 14° SF .), in addition ,to the 25 
(77° F.) test. 


(340) 
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AMERICAN SOCIETY FOR TESTING MATERIALS 


PHILADELPHIA, PA., U. S. A. 


PROVISIONAL METHOD FOR THE DETERMINATION 
OF THE LOSS ON HEATING OF OIL AND 
ASPHALTIC COMPOUNDS. 


ApopTep AUGUST 21, Igrl. 


The loss on heating of oil and asphaltic compounds shall be 
determined in the following manner: ‘Twenty grams of the water- 
free material shall be placed in a circular tin box with vertic al 
sides, measuring about 2 cm. in depth by 6 cm. in diameter, internal | 
measurement. The penetration of the material to be examined — 
shall, if possible, be determined at 25° C. and the exact weight of 
the sample ascertained. ‘The sample in the tin box shall then be 
placed in a hot-air oven (New York Testing Laboratory oven with- 
out fan), heated to 163° C. (325° F.) and kept at this temperature } 
for 5 hours. At no time shall the temperature of this oven vary P 
more than 2°C. from 163°C. When the sample is cooled to— : 
normal temperature, it shall be weighed and the percentage of | . 
loss by volatilization reported. The penetration of the residue 
shall then, if possible, be determined at 25° C. as upon the original — 
material, and the loss in penetration found by subtracting this 
penetration from the penetration before heating. In ae pe. 
the residue for the penetration test it shall first be heated and 
thoroughly stirred while cooling. OO 
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AMERICAN SOCIETY FOR TESTING MATERIALS 
PHILADELPHIA, PA., U. S. A. 


INTERNATIONAL ASSOCIATION FOR ‘TESTING MATERIALS. 


- PROVISIONAL METHOD OF SIZING AND SEPA- | 
RATING THE AGGREGATE IN ASPHALT 
PAVING MIXTURES. 


ApopTep AvuGUST 21, Igrt. 


The method consists of passing the mineral aggregate through 
several sieves of the following sizes in the order named: 


Meshes per linear Diameter of Wire. 

inch (= 2.54 cm.) Ins. Mm, 
0.05969 

0.1143 

0.1460 
0.22865 
0.26035 
0.34925 

0.4191 

0.6858 
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AMERICAN SOCIETY FOR TESTING MATERIALS 


PHILADELPHIA, PA., U. S. A, 
‘ 
AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD CLASSIFICATION OF STRUCTURAL 
TIMBER. 


AporpTED SEPTEMBER 1, 1907. 


DEFINITION OF STRUCTURAL TIMBER. 


By the term “Structural Timber” the Committee under- 
stands all such products of wood in which the strength of the 
timber is the controlling element in their selection and use. The 
following is a list of products which are recommended for con- 
sideration as structural timbers: 

Trestle Timbers.—Stringers, caps, posts, mud sills, bracing, 
bridge ties, guard rails. 

Car Timbers.—Car framing, including upper framing; car 
sills. 

Framing for Buildings.—Posts, mud sills, girders, framing, 
joists. 

Ship Timbers.—Ship timbers, ship decking. 

Cross Arms for Poles. 


Measurements which refer to the diameter of knots or holes 
should be considered as referring to the mean or average diameter. 
(343) 


II. STANDARD DEFECTS. | 
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Sound Knot.—A sound knot is one which is solid across 

its face and which is as hard as the wood surrounding it; it may 

be either red or black, and is so fixed by growth or position that 
it will retain its place in the piece. 

2. Loose Knot.—A loose knot is one not firmly held in place 
by growth or position. 

3. Pith Knot.—A pith knot is a sound knot with a pith hole 
not more than } in. in diameter in the center. 

4. Bucend Knot.—An encased knot is one which is sur- 
rounded wholly or in part by bark or pitch. Where the encase- 
ment is Jess than } in. in width on both sides, not exceeding 
one-half the circumference of the knot, it shall be considered a 
sound knot. 

5- Rotten Knot.—A rotten knot is one not as hard as the wood 
it is “4 

. Pin Knot.—A pin knot is a sound knot not over } in. in 

7. Standard Knot.—A standard knot is a sound knot not over 
14 ins. in diameter. 
8. Large Knot.—A large knot is a sound knot, more than 14 
ins. in diameter. 
‘ g. Round Knot.—A round knot is one which is oval or circular 
in form. 

7 10. Spike Knot.—A spike knot is one sawn in a lengthwise 
direction; the mean or average width shall be considered in 
measuring these knots. 

11. Pitch Pockets—Pitch pockets are openings between the 
grain of the wood containing more or less pitch or bark. ‘These 

_ shall be classified as small, standard and large pitch pockets. 

- (a) Small Pitch Pocket. A small pitch pocket is one not 

over } in. wide. 

(b) Standard Pitch Pocket. A standard pitch pocket is one 
not over ? in. wide, or 3 ins. in length. 

(c) Large Pitch Pocket. A large pitch pocket is one over 
3 in. wide, or over 3 ins. in length. 

12. Pitch Streak.—A pitch streak is a well-defined accumu- 
lation of pitch at one point in the piece. When not sufficient 
to develop a well-defined streak, or where the fiber between grains, 
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a Fic. 3.—Encased Knot. Fic. 4.—Rotten Knot. 
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| 7 Fic. 1.—Loose Knot. Fic. 2.—Pith Knot. 
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Fic. 7.—Large Knot. 
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Fic. 6.—Standard Knot. 
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Fic. 5.—Pin Knot. 
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that is, the coarse-grained fiber, usually termed “Spring wood,’ | 
is not saturated with pitch, it shall not be considered a defect. 

13- Wane.—Wane is bark, or the lack of wood from any cause, 
on edges of timbers. 

14. Shakes.—Shakes are splits or checks in timbers which __ 
usually cause a separation of the wood between annual rings. . 

15. Rot, Dote and Red Heart——Any form of decay which — 
may be evident either as a dark red discoloration not found in 
the sound wood, or the presence of white or red rotten spots, shall 
be considered as a defect. 

on Ring Shake.—An opening between the annual rings. 

. Through Shake—A shake which extends between two 

‘om of a timber. 


> » 
TIT. StanpARD NAMES FOR STRUCTURAL TIMBERS. 


1. Southern Yellow Pine.—Under this heading two classes 
of timber are used, (a) Longleaf Pine, (0) Shortleaf Pine. 

It is understood that these two terms are descriptive of quality, | 
rather than of botanical species. Thus, shortleaf pine would 
cover such species as are now known as North Carolina pine, 
loblolly pine, and shortleaf pine. “Longleaf Pine” is descriptive 
of quality, and if Cuban, shortleaf, or loblolly pine is grown under 
such conditions that it produces a large percentage of hard 
summer wood, so as to be equivalent to the wood produced 
by the true longleaf, it would be covered by the term “ Longleaf 
Pine.” 

2. Douglas Fir—The term “Douglas Fir’’ is to cover the 
timber known likewise as yellow fir, red fir, western fir, Wash- 
ington fir, Oregon or Puget Sound fir or pine, norwest and west 
coast fir. 

3. Norway Pine, to cover what is known also as “Red 
Pine.” 

4. Hemlock, to cover Southern or Eastern hemlock; that 
_is, hemlock from all States east of and including Minnesota. 

5. Western Hemlock, to cover hemlock from the Pacific coast. 

6. Spruce, to cover Eastern spruce; that is, the spruce timber 
coming from points east of Minnesota. 
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7. Western Spruce, to cover the spruce timber from the Pacific 
coast. 

8. White Pine, to cover the timber which has hitherto been 
known as white pine, from Maine, Michigan, Wisconsin and 
Minnesota. 

g. Idaho White Pine, the variety of white pine from western 
Montana, northern Idaho, and eastern Washington. 

10. Western Pine, to cover the timber sold as white pine 
coming from Arizona, California, New Mexico, Colorado, Oregon 
and Washington. ‘This is the timber sometimes known as “ West- 
ern Yellow Pine,” or ‘Ponderosa Pine,” or “California White 
Pine,” or “Western White Pine.” 

11. Western Larch, to cover the species of larch or tamarack 
from the Rocky Mountain and Pacific coast regions. 

12. Tamarack, to cover the timber known as “Tamarack,” 
or “Eastern Tamarack,” from States east of and including Min- 
nesota. 

13. Redwood, to include the California wood usually known 


by that name. 
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AMERICAN SOCIETY FOR TESTING MATERIALS 


PHILADELPHIA, PA., U. S. A. 


_ AFFILIATED WITH THE 


ASSOCIATION FOR TESTING 


STANDARD SPECIFICATIONS FOR YELLOW-PINE 
BRIDGE AND TRESTLE TIMBERS. 


AporTEeD SEPTEMBER I, IgIo. 


(To be applied to single sticks and not to composite members.) 


GENERAL REQUIREMENTS. 


Except as noted, all timber shall be sound, sawed to standard 
size, square-edged and straight; shall be close-grained and free 
from defects, such as injurious ring shakes and cross grain, unsound 
or loose knots, knots in groups, decay, or other defects that will 
materially impair its strength. 

Standard Size of Sawed Timber——Rough timbers sawed to 
standard size shall mean that they shall not be over } in. scant 
from the actual size specified. For instance, a 12 by 12-in. timber 
shall measure not less than 113 by 113 ins. 

Standard Dressing of Sawed Timber.—Standard dressing 
shall mean that not more than j in. shall be allowed for dressing 
each surface. For instance, a 12 by 12-in. timber after being 
_ dressed on four sides shall measure not iess than 114 by 114 ins. 


STRINGERS 

Standard Heart Grade. Longleaf Yellow Pine.—Shall show 
not less than 85 per cent. heart on the girth anywhere in the length 
of the piece; provided, however, that if the maximum amount of 
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sap is shown on either narrow face of the stringer, the average 
depth of sap shall not exceed $ in. Knots greater than 1} ins. in 
diameter shall not be permitted at any section within 4 ins. of the 
edge of the piece; but knots shall in no case exceed 4 ins. in their 
largest diameter. 

Standard Grade. Longleaf and Shortleaf Yellow Pine.— 
Shall be square-cornered, with the exception of 1 in. wane on 
one corner. Knots shall not exceed in their largest diameter 
one-fourth the width of the face of the stick in which they occur, 
and shall in no case exceed 4 ins. Ring shakes shall not extend 
over one-eighth of the length of the piece. 

CAPS AND SILLS. 


Standard Heart Grade. Longleaf Yellow Pine.—Shall show 
not less than 85 per cent. heart on each of the four sides, meas- 
ured across the sides anywhere in the length of the piece, and 
shal be free from knots over 2} ins. in diameter. 

Standard Grade. Longleaf and Shortleaf Yellow Pine.— 
Shall be square-cornered, with the exception of 1 in. wane on one 
corner, or } in. wane on two corners. Knots shall not exceed 
in their largest diameter one-fourth the width of the face of the 
stick in which they occur, and shall in no case exceed 4 ins. Ring 
shakes shall not extend over one-eighth of the length of the piece. 


POSTS. 


Standard Heart Grade. Longleaf Yellow Pine.—Shall show 
not less than 75 per cent. heart on each of the four faces, measured 
across the sides anywhere in the length of the piece, and shall be 
free from knots over 24 ins. in diameter. 

Standard Grade. Longleaf and Shortleaf Yellow Pine.— 
Shall be square-cornered, with the exception of 1 in. wane on one 
corner, or 4 in. wane on two corners. Knots must not exceed 
in their largest diameter one-fourth the width of the face of the 
stick in which they occur, and shall in no case exceed 4 ins. Ring 
shakes shall not extend over one-eighth of the length of the piece. 


LONGITUDINAL STRUTS AND GIRTS. 


Standard Heart Grade. Longleaf Yellow Pine.—One side 
shall show all heart, and the other side shall show not less than 
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85 per cent. heart, measured across the side anywhere in the 
length of the piece; shall be free from any large knots or other 
defects that will materially injure its strength. 
Standard Grade. Longleaf and Shortleaf Yellow Pine.—Shall 
be square-edged and sound, and shall be free from any large knots 
or other defects that will materially injure its strength. 


LONGITUDINAL X-BRACES, SASH BRACES AND SWAY BRACES. 


Standard Heart Grade. Longleaf Yellow Pine.—Shall show 
four square corners and not less than 8o per cent. heart on each of 
two faces, and shall be free from any large knots or other defects 
that will materially injure its strength. 

Standard Grade. Longleaf and Shortleaf Yellow Pine.—Shall 
be square-cornered and sound, and shall be free from any large 
knots or other defects that will materially injure its strength. 


TIES AND GUARD RAILS. 


Standard Heart Grade. Longleaf Yellow Pine.—Shall show 
one side all heart; the other side and two edges shall show not 
less than 75 per cent. heart, measured across the face anywhere 
in the length of the piece. Shall be free from any large knots or 
other defects that will materially injure its strength. Where 

_ surfaced, the remaining rough face shall show all heart. 7 
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a AMERICAN SOCIETY FOR TESTING MATERIALS 
7 PHILADELPHIA, PA., U. S. A. 


7 AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS. 


STANDARD METHODS OF TESTING, 


Apoptep AUGUST 21, IgII. 


I. METHODS FOR TENSILE TESTS OF METALS. 


1. Information obtained from the various laboratories in 
which tensile tests are made shows that in many cases the forms 
and dimensions of specimens as recommended by the American 
Society for Testing Materials are in use, and that in other cases 
these forms and dimensions mosi nearly reconcile the differences 
that exist between the various forms employed. 

2. It is therefore recommended that the selection of specimens, 
and their forms and dimensions, shall conform to the specifications 
for each material, as are now adopted by the American Society 
for Testing Materials. 

3. It is believed that the distance between the end of gauge 
length and beginning of shoulders, as prescribed in the standard 
specifications of the American Society for Testing Materials, is 
ample to avoid interference with proper elongation, and no 
grounds are found for recommending any change. 

4. All information obtained confirms the investigations of 
Committee O (since dissolved), to the effect that within the 
limits of speed common in commercial testing, the effect of different 
speeds on results is not of observable moment; that is, within 
ranges of speed varying from r to 6 ins. per minute. 

5. Beyond these limits, however, very rapid loading influences 
the ultimate strength, which increases with the speed. Whether 
the elongation is increased or decreased depends somewhat upon 
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the nature of the material, though in general very rapidly applied 
loads will increase the stretch, owing to the elongation occurring 
over the whole body of the specimen, rather than chiefly at the 
point of reduction, which is more marked with slowly applied 
loads. 

6. Within the limits of speed customary in determining the 
modulus of elasticity, it does not appear that the rate of loading 
influences the value obtained, but whether this value be determined 
by an autographic attachment to the machine, or by an extenso- 
- meter on the specimen, it is desirable that the loading be not too 
rapid, or not over 0.05 in. per minute, to avoid impairing the 
accuracy of the sensitive devices employed. 

} 7. In determining the modulus of elasticity, the elastic limit 

(the load at which stress and strain are no longer proportional), 

| | and the least load producing a given permanent set, it is considered 

necessary that the extensometer be attached to two sides of the 

_ specimen, to compensate for unequal elongation, for improper 

holding, or for any slight bending that may exist in the specimen. | 

8. All authorities seem to regard it as desirable to take the - - 

stretch on the two sides of the test piece, and most extensometers 

provide for so doing. 

g. The greatest accuracy is required in determining the 

, modulus of elasticity, since small errors in measuring elongation 
are of considerable consequence in the result. 

; 10. Since the modulus is determined for points well within 
the elastic limit, the total elongation to be measured is much 
smaller than at the elastic limit. 

11. The elastic limit should be determined with great care, 
but any inaccuracy will cause less proportionate error than in 
the case of the modulus. The yield point, being less well defined, 
cannot be so closely determined, and it is believed that in most 
cases the use of dividers instead of an extensometer will give 
sufficiently accurate results. 

12. It is considered undesirable in accurate determinations 
of the modulus of elasticity to use a shorter gauge length than 
Sins. It is evident that the greater the total elongation measured, 
the less will be the error due to inaccuracy of the reading, and 
the accuracy thus appears to increase directly as the gauge 
length. 
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13. That the difference between short and long gauge lengths, 
has a greater influence in affecting results than other factors 
(personal error, inaccuracy of the testing machine, etc.), is shown 
by the closely ayrecing readings obtained with the greater lengths. 

14. The effect of improper methods of holding specimens 
could not be established from the results of actual tests. The 
result of improper methods of gripping materials of low stretch, 
such as cast iron, is well known, and it is probable that in material 
of a softer nature, the effect is largely local and does not extend 
to the portion of the specimen within the gauge marks. 

Conditions to Ensure Correct Testing Machines.—t. It is 
recommended that in machines on which specimen tests are 
made, whether the power be applied hydraulically or by means 
of screws and gears, the load be measured by a separate system 
of levers and knife edges, or by a method similar to that employed 
in the Emery testing machines at the Watertown Arsenal. 

2. All knife edges shall be kept sharp, and free from oil and 
dirt, and the machine shall be sensitive to a variation in load 
of one two-hundred-and-fiftieth of the load carried. Design and 
workmanship on testing machines shall be good, and they shall be 
calibrated at least once every six months by the following method: 

Calibration of Testing Machines.—t. ‘Test for accuracy by 
loading the weighing table with standard weights, and compare 
the actual weight at each addition with the reading of the beam. 
If the table is uniformly loaded in this manner with the full amount 
of weights that it will accommodate, the proportionality of the 
levers and the weighing beam can be successfully established. 
This relation, in a properly designed machine, will remain constant 
for all loads, but as a further test for sensitiveness under greater 
loads than can be accommodated in this manner, the following 
procedure is recommended: 

2. Place in the machine a tension bar of such cross section 
that the maximum capacity will not stress it to the elastic limit. 
Stress this bar to various extents through the full range of the 
machine, and at each load balance the beam and place upon the 
weighing table standard weights of 100 Ibs. A weight one 
two-hundred-and-fiftieth of the total load on the machine should 
produce a readable movement of the beam. 


_ 3. Where evidence of the accuracy of the machine over its 
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whole range is desired, a known load may be applied by means of 
an extensometer and calibrated bar, whose modulus of elasticity 
has been determined with exactness. 

4. It is recommended that a device be adopted conforming 
to the following requirements, in which the extensometer and 
bar are permanently attached to each other: 


(a) The bar shall be of high elastic limit material, and of such 
cross section that this limit will be well above the 
total capacity of the machine on which it is to be 
used. 

This bar shall be annealed or otherwise treated so as to 
eliminate internal or unequal stress in the material, 
and to ensure its elastic modulus being uniform for 
successive tests. 

The extensometer shall be permanently attached to the 
bar, and shall measure the elongation on two 
opposite sides. 

The extensometer shall be preferably of the indicating — 
or direct-reading type, and shall indicate to ten- 
thousandths of an inch or less. 

The method of securing the bar in the drawheads of the 
machine shall be positive and without slip, and — 
shall ensure its axial location. 

The length of the bar measured by the extensometer shall : 
be sufficient, that the smallest extensometer division 
will correspond to a difference in loading of 100 
Ibs. or less. 

(g) The extensometer shall be protected from injury by a_ 
permanently attached case with cover removable 
for reading the scale. 

(h) The apparatus shall be plainly marked with the maximum _ 
load that can be safely applied without injury. 

(i) The apparatus shall itself be calibrated either by = - 


a United States Bureau of Standards, or in a manner 
a that will ensure equally trustworthy results. 


Methods of Gripping Test Specimens.—1. It is recommended | 
tha: for specimens of rolled material, serrated grips, flat and 
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V-shaped, be adopted, the former for rectangular and the latter 
for round specimens. Serrated grips with curved faces appear 
to have no advantage, and to cause crushing of the material. 

2. Wedges with ball and socket do not seem to be necessary, 
and for commercial testing their use has been generally discon- 
tinued. 

3. Specimens of turned form, with threaded ends, should be 
secured in such a manner that side bending stresses are avoided. 

4. It is considered important for correct results that the 
specimen be located in the exact center of the heads, and to better 
secure this condition, the openings in the heads should be lined up— 
with each other by means of a plumb-bob and be tested for paral- 
lelism with a spirit level. Each pair of packing pieces and wedges 
that are to be used together in the same head should corres- | 
pond exactly in thickness and other dimensions, and the wedges 
should be inserted an equal distance when the specimen is in 
place. 

Selection and Preparation of Specimen.—1. Specimens repre-- 
sentative of steel castings may be cut from the bottom of a sink 
head or riser, or from a coupon attached to the casting. In either 
case the part from which the specimen is taken should be relatively 
large in proportion to the size of the casting and should be annealed 
with it. 

2. Workmanship on specimens shall be of the most careful 
nature, and surfaces should be free from nicks and tool marks. 
All wire edges should be removed and corners generously rounded. 

3. If specimens of rolled material are sheared in the rough 
from sections, at least } in. of the material should be removed 
from the sheared edges in machining. 

General Requirements for the Measuring of Elongation.—In 
determining the modulus of elasticity and the elastic limit, it is 
recommended that when practicable the elongation be measured 
in a length not less than 8 ins., and that the following require- 
ments be provided for: 


(a) The specimen shall be round in section, finished as 
smooth as possible, and shall be provided with 
threaded ends for attachment to the draw-heads 
of the machine. 
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— when adjusted the points of attachment should be 
exactly opposite each other. 


| 


specimen shall be placed in the exact center of the 

heads, and be secured in some positive manner, so_ 
that slip and side bending stresses do not occur. 

(c) The extensometer should be of a type to measure the 

elongation on opposite sides of the specimen, and 


(d) 1t should read to ten-thousandths of an inch or less. . 
(ec) It should be of such a design that no change of zero will | [ 
occur upon release of the load in determining the + 
real elastic limit. 
(f) The load shall be applied so slowly that simultaneous ¢ 
readings of elongation and load can be obtained © a 
with certainty. 
(g) The testing machine shall have previously been calibrated ; = 


for accuracy and sensitiveness, and heads lined up 


and made parallel. pie 


II. MeETHODS FOR COMPRESSIVE TESTS OF METALS. 


The test specimen shail be a cylinder having plane ends 
truly normal to its axis. 


he 


Only two replies from testing laboratories mention cubes. A cylin- 
drical specimen will usually be cheaper to prepare than a cube. The | 
stresses are probably less uniformly distributed over a square than over 
a circular section, owing to the influence of the corners, this being een 
the case with the internal shearing stresses which accompany the com- 
pression. 


> 
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2. The diameter of the specimen shall be not less than 1 in. 
nor greater than 1.13 ins. A specimen 1 in. in diameter is to be 
preferred. 


The range of diameter mentioned in the replies from testing labora-_ 
tories is from 1 in. to 1.129 ins. A diameter of 1.1284 ins. gives a section — 
area of 1 sq. in 


3. The length of the specimen should be between 2.5 and— 
4 diameters. 


Two testing laboratories use a length of 1 diameter, one a length 
of from 1.5 to 2 diameters, one a length of 2.6 diameters, and one a length 
of 10. ; dees It is believed that a length less than 2.5 diameters is 
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. . 
7 not sufficient for the internal shear to be properly developed, and that 
a ' such short lengths give a fictitious strength owing to the friction of the 
ye bearing plates of the machine, which causes the specimen to assume a 
barrel-like form. 
> 4. No bedding should be used for the ends of the specimen. 


Only one reply favors bedding. It is known by general experience 

7 that bedding modifies the breaking load and that different kinds of 
bedding have different influences. 


5. The bearing blocks which transmit the pressure from : 
a the testing machine should be truly normal to the plane ends of 
_ the specimen. ‘To secure this, one of the blocks should be pro-— 
vided with a hemispherical bearing which can turn freely. 
These requirements seem essential in order that the load may not be | 
eccentrically applied to the specimen, and are generally recommended in 
the replies from testing laboratories. 


6. The speed of compression should be slow, not exceeding 
. 0.1 in. per minute. Near the elastic limit and yield point the 
- load should be increased very slowly. 


5 A lower speed than that stated might be advisable if permitted by 
= the testing machine. Evidently a higher speed may be allowed with 
a long specimen than with a short one. 


For determining modulus of elasticity, the linear com- 
pression of the specimen should be observed by a precise com- 
pressometer which is attached to the specimen and does not touch 


f. the bearing blocks of the machine. Readings of the compresso- 

meter should be taken for three loads, the first at about one fourth, 

a the second at about one half, and the third at about three fourths 
Pe, of the elastic limit. 

” It is believed that these measurements are sufficient for most com- 

, mercial work. Nothing is said about the release of the specimen from 


load, since opinions differ as to its advisability. 


8. To determine the elastic limit, several readings of the’ 
compressometer should be taken as that limit is approached for 
load increments of 1,000 lbs. per sq. in 

This requirement seems sufficient to determine the proportional 
elastic limit for materials in which such a limit exists. It does not seem 


wise to require the first permanent set to be observed for ordinary com- 
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7 g. The yield point is to be noted as corresponding to that 


load for which the compressometer shows a linear compression 
without an increase in load. In the absence of a compressometer 
this point may be noted, for ductile materials, by fhe drop of the 
scale beam. 


This requirement corresponds to the usual practice of testing labora- 
tories. It is regarded as important that the term ‘elastic limit’ should 
not be used to designate the yield point. 

10. Measurements for the modulus of elasticity, elastic limit, 
and yield point may be made, if desired, on a specimen ranging — 
in length from to to 15 diameters. : 

This clause is inserted because it may often be difficult to apply a _ 
compressometer in a length shorter than 4 ins. 

11. The record of the test should mention any phenomena 
observed near the elastic limit and yield point. The manner of 
final failure should also be noted when the test is carried to this — 
limit. 


This requirement furnishes data for comparing the behavior of 
brittle and ductile metals near critical points of molecular change. 


“2 MetTHops ror TRANSVERSE TESTS OF METALS. 


1. In the case of cast metals, when transverse tests are to 
be used to aid in determining the quality of the material, the speci- 
men used shall be cast vertical, shail be 1} ins. in diameter, and — 
long enough to use a span of at least 15 times the diameter. 


It is important that a definite and uniform standard be adopted so 
that the results may be comparable with each other; hence the diameter 
specified above (sectional area corresponding to practically one square 
inch). The determination of span is at present the subject of international 
tests to decide upon a definite distance to replace the present standard of } 
12ins. It will probably be 16 to 18 ins. 

The circular section will best secure a uniform thickness of skin, and | 
thus avoid this irregularity when other sections are employed. : 


In the case of ductile materials (except in impact tests) 


transverse tests shall never be used to determine the quality of 
the material, tensile tests being those suitable for the purpose. 


>» 
In small round or square bars of ductile material, both the modulus — 
of rupture and the transverse elastic limit vary considerably with the — 
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In the case of tests made for determining constants to be used 


for designing, the specimen shall conform as nearly as possible 
with the form and size of the piece to be used. Thus, if I or T 


sections are to be used, the specimens shall be of I or T section. 
In the case of flat springs or plate glass, they shall be flat; in the 
case of timber, rectangular; etc. 


It is well known that the modulus of rupture varies with the shape 
of the section, being very much greater in the case of round than in I 
sections. Hence the modulus of rupture suitable for use for one would 
be entirely unsuitable for the other. 

In rolled sections, the smaller ones are subjected to a more thorough 
working in the process of rolling than the larger. 


2. In the case of the “ Arbitration Bar” adopted for cast iron, 
the span has been fixed at 12 ins., but may be extended as 
above stated. The bar will serve for cast and brittle materials. 

In the case of ductile materials, when the modulus of rupture is 


& the span shall generally be less than 12 or 15 times the 


depth. E xceptions, however, occur, as in flat springs and in some 
cases in full-size pieces, when the spans and methods of support- 
ing the ends, etc., shall conform to the conditions of service. 

3. In the case of cast and brittle metals, the speed of testing 
shall not exceed 0.2 in. per minute. For other specimens the speed 
shall be correspondingly low. 

4. The preparation of the specimen shall be such that it 


material will permit. ‘Thus, in cast metals no coupons sha!l be used; 
cast materials for tests shall go into dry molds standing vertical. 

No specimen shall be machined before testing, except when 
information is specifically desired regarding the strength of such 
machined specimens. 

5. The transverse yield point for ductile materials shall be 
noted approximately by the drop of the scale beam. 

6. If the transverse elastic limit is to be determined for 
comparison with that obtained in the tensile test, the succes- 
sive increments of load in the neighborhood of the transverse 
elastic limit shall be comparatively small, and after each load has 
been applied and the corresponding deflection measured by means 
_ of the deflectometer, the load shall be removed and the deflection 
measured again to determine the permanent set. 


> 


truly represents the material itself. The introduction of extra- 
ncous influences should be avoided as far as the knowledge of the 
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In those cases where the arbitration bar is used for such cast 
materials as have an elastic limit, the increment of load used near } 
the transverse elastic limit shall be 250 lbs. 


It is well known that when the transverse elastic limit is determined, 
of course by means of a transverse test, the extreme fiber stress at this — 
transverse elastic limit is not the same as that at the tensile elastic limit of 
the material; and moreover, that it varies with both the section and the ? 
span; hence the desirability of comparing the transverse elastic limit with 
the tensile elastic limit. 


7. In the case of ductile materials, the arrangement of the 
supports shall be such that longitudinal tension in the specimen 
due to the rigidity of the supports is avoided. 

8. In the case of ductile materials, special care shall be used 
when determining the ultimate load. For this purpose it will 
be necessary when approaching the ultimate (i.e., the maximum) 
load, to make the speed of testing slow enough to enable the ob- | 
server to note the maximum load. 

In many cases, as in I and T beams, the maximum load can 
be easily ascertained, while in others, such as round or flat sections 
with short spans, it may not be possible to determine it exactly; 
but it will almost always be possible to determine it with suffi- 
cient accuracy for all practical purposes. 


e 


IV. MrtTHops roR METALLOGRAPHIC TESTS OF METALS. 


: For general work the following notes are submitted: 

Microscopic Examination.— For unhardened iron and steel, 
the following process has given satisfaction: 

1. After polishing, examine under a magnification of 50 to 
150 diameters. Look for slag or cinder in wrought iron, man- 
ganese sulphide, etc., in steel,* and size and shape of graphite in 
cast iron. 

2. Etch with a saturated solution of picric acid in alcohol for 
15 seconds. This reveals the pearlitet} by turning it darker than 
he accompanying ferrite or cementite. In wrought iron, any 
pearlite present shows up, and the general appearance will some- 
times show whether the material was puddled, etc., or made from 
‘reheated scrap: Those who wish to bring out the ferrite grains 


L 


*Arnold and Waterhouse, Four. Iron and Steel Inst., 1003, 1, 136, E. F. Law, Four. 
Tron and Steel Inst, coor U1, 04; Fay, Proc. Am. Soc. Test. Mat., 1908, VIII, 74. 
Lzevshy, Rev. de Met. U1; Lejeune, Rev. Met., UI, 426. 
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can do so easily and quickly by etching with nitric acid. To this 
end, nitric acid of 1.42 specific gravity should be diluted with 
either: 


(a) go parts by volume of water to ro of acid, 
(c) 96 amyl alcohol to 4 of acid. 


3. Near the eutectoid point, viz., 0.6 to 1.0 per cent. carbon, 
it is often difficult to distinguish between thin envelopes of ferrite 
and cementite. ‘This difficulty can be overcome by etching with 
a solution of sodium picrate, which turns cementite dark brown 
or black but does not color the other constituents. The solution — 
is made by adding 2 parts of picric acid to 98 parts of a solution | 
containing 25 per cent. of caustic soda, and is used at 100° C.* 

In order to interpret the results of such an etching, they | 
should be compared with standard etched specimens. 

In the case of hardened and tempered steel the indications are 
less decisive than in the case of unhardened steel, probably because 
the former class has been studied less than the latter. Coarse 
grain, segregation of constituents, presence of oxide, etc., are all 
signs of bad material. For etching use a solution of 4 per cent. | 


in connection with microscopic examination yields valuable 
information. <A section is cut with a saw, filed smooth, and 
polished with No. o and No. oo emery paper; it is then ready 
for etching. 

Quite a number of etching reagents have been used{ to 
develop the structure. Whichever solution is chosen, the specimen 
is first carefully washed with a strong caustic potash solution, 
well rinsed under the tap, and then immersed in the etching 
solution. The following may be mentioned: 


* Kourbatoff, Rev. de Met., III, 648. 

t Kourbatoff, Re . de Met., III, 648; Lejeune, Rev. de Met., II], 426; Heyn, Mitt. 
aus dem Konig. Materialspraf. Gross-Lichterfelde, West, 1906, 20. 

t Fremont, Rev. de Met., V, 669. Ast. Internat. Assoc. Test. Materials, 1907. IVth 
Congress. Problem 2. 
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nitric acid, specific gravity 1.42, in 96 of amyl alcohol. The time 
needed has te be found by trial in each case. Hence etch for 
5 seconds, examine, re-etch if necessary,f etc. 
Macroscopic Examinalion.—This method shows up defects 
due to segregation, blowholes, piping, and the like, and when used 
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(a) Freshly prepared solution of 20 grams of I and 30 grams 


of KI, in 1,000 grams of water. 
 @ Dilute HCl or H,SO, up to 30 per cent. acid, using 


the 1.2 and 1.84 specific gravity respectively. 
(c) Nitric acid, from 10 to 30 per cent. of the 1.42 specific 
gravity* acid in go to 70 per cent. of water. 
_(d) Concentrated HCl, specific gravity 1.2. 
-(e) A solution of 10 or 12 parts of double copper-ammonium 
chloride in go or 88 parts of water. 


To bring out the structure of wrought iron rapidly, (d) is used, 
while (c) or (6) will bring it out more slowly. 

For steel, first etch with (a), which shows up the segregation 
of carbon very well. Take care not to over-etch; 5 seconds is 
enough for some materials. ‘To show up the impurities and the 
segregation of MnS, slag, etc., (d) acts quickly, but (0) gives 
better results though taking longer. 

Some prefer light etching, say after 1 or 2 minutes, but an 
older method is to etch with (b) very deeply, indeed to a depth so 
great that several hours may be needed to reach it. In this way 
the segregation of the carbon and the impurities like slag and MnS 
are shown simultaneously. A picture of the object thus etched 
can be had by treating it like an engraving, i. e., inking it with 
_ printer’s ink, and printing on white paper directly from it. A com 
mon letter-copying press is convenient for this printing, 


* Stead, Proc. Cleveland Inst. of Engrs., Sept., 1906, p. 3- 
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AFFILIATED WITH THE 


INTERNATIONAL ASSOCIATION FOR TESTING MATERIALS, — 


STANDARD DEFINITIONS 


OF 


TERMS APPLICABLE TO MATERIALS RELATING 
ROADS AND PAVEMENTS. 


Apoptep AuGust 5, 1912. 


Bitumens are mixtures of native or pyrogenous hydrocar- 

bons ard their non-metallic derivatives, which may be 

gases, liquids, viscous liquids, or solids, and which 
: are soluble in carbon disulphide. 

Bituminous, containing bitumen or constituting the source 
of bitumen. 

Decd oils are oils with a density greater than water which 
are distilled from tars. 

Fixed carbon is the organic matter of the residual coke 
obtained upon burning hydrocarbon products in a 
covered vessel in the absence of free oxygen. 

Free carbon in tars is organic matter w hich is insoluble i ino 
carbon disulphide. 
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_ AMERICAN RAILWAY ENGINEERING 
ASSOCIATION. 


a SPECIFICATIONS FOR CARBON STEEL RAILS. 


1912. 


INSPECTION. 


Aosens to 1. Inspectors representing the purchaser shall have free 

_ entry to the works of the manufacturer at all times while the 
contract is being executed, and shall have all reasonable facilities 
afforded them by the manufacturer to satisfy them that the 
rails have been made in accordance with the terms of the specifi- 
cations. 


Bisco for 2. All tests and inspections shall be made at the place of 


manufacture, prior to shipment, and shall be so conducted as 
_ not to interfere unnecessarily with the operation of the mill. 
MATERIAL. 


3. The material shall be steel made by the Bessemer o 


open-hearth process provided by the contract. 
x 
Chemical 4. The chemical composition of the steel from which the 

rails are rolled, determined as prescribed in Section 7, shall be 

within the following limits: 


Material. 


CHEMICAL REQUIREMENTS. 


| 
For Bessemer PROcEss. For Open-HEARTI PRocEss. 


Elements. 70 Ib ‘at 1 |b. 
over, but | 83 to 100 Ib, | 100 
| under 85 Ib. inclusive. under 85 Ib. inclusive. 


Carbon 0.40 to 0.50 | 0.45 100.55 0.53 to 0.66 | 0.63 to 0.76 
Manganese...............) 0.80 to 1.10 0.50 to 1.10) 0.60 to 0.90 0.60 to 0.90 
Silicon, not to exceed 0.20 ( 

Phosphorus, not to exceed, 0.10 
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5. When the material used at any mill is such that the Modification of 
average phosphorus content of the ingot metal used in the Besse- Bhosohoras 
‘mer process is running below 0.08 and in the open-hearth pro- 
cess is running below 0.03, and if it seems mutually desirable, 

- the carbon may be increased at the rate of 0.035 for each 0.01 
‘that the phosphorus content of the ingot metal used averages” f 
below 0.08 for Bessemer steel, or 0.03 for open-hearth steel. 

6. It is desired that the percentage of carbon in an entire Average 
order of rails shal! average as high as the mean percentage be- ee 
tween the upper and lower limits specified. | 

7. In order to ascertain whether the chemical composition Analyses. 

is in accordance with the requirements, analyses shall be furnished 
as follows: 
(a) For Bessemer process the manufacturer shall furnish 
to the inspector, daily, carbon determinations for each heat 
before the rails are shipped, and two chemical analyses every 
twenty-four hours representing the average of the elements, 
carbon, manganese, silicon, phosphorus and sulphur contained 
‘in the steel, one for each day and night turn respectively. 
These analyses shall be made on drillings taken from the ladle 
test ingot not less than $ in. beneath the surface. 

(6b) For open-hearth process, the makers shall furnish the 
inspectors with a chemical analysis of the elements, carbon, 
eee silicon, phosphorus and sulphur, for each heat. 

(c) On request of the inspector, the manufacturer shall 
furnish drillings from the test ingot for check analyses. 


PHYSICAL REQUIREMENTS. 


» 
8. Tests shall be made to determine: Py 
(a) Ductility or toughness as opposed to brittleness. 
(b) Soundness. 


9. The physical qualities shall be determined by the drop Method of 
Testing 


Physical 
Qualities. 


est. 


10. The drop testing machine used shall be the standard Drop Testing 


achine. 


7 of the American Railway Engineering Association. 

; (a) The tup shall weigh 2000 Ib., and have a striking face 
_ with a radius of 5 in. 

( b) The anvil block shall weigh 20,000 lb., and be supported 
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Pieces for Drop 
Test. 


Temperature of 
Test Pieces. 


Height of Drop. 


Elongation or 
Ductility. 


Permanent Set. 


Test to 
Destruction. 
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(c) The supports for the test pieces shall be spaced 3 ft. 
between centers and shall be a part of, and firmly secured to— 
the anvil. ‘The bearing surfaces of the supports shall have a_ 
radius of 5 in. 

11. Drop tests shall be made on pieces of rail not less than 
4 ft. and not more than 6 ft. long. ‘These test pieces shall 
be cut from the top end of the top rail of the ingot, and marked | 
on the base or head with gage marks 1 in. apart for 3 in. each 
side of the center of the test piece, for measuring the ductility -_ 
of the metal. 

12. The temperature of the test pieces shall be between 
60° and 100° FP. 

13. The test piece shall, at the option of the inspector, be 
placed head or base upwards on the supports, and be subjected 
to impact of the tup falling free from the following heights: 


14. Under these impacts the rail under one or more blows 
shall show at least 6 per cent elongation for 1 in., or 5 per 
cent each for two consecutive inches of the 6-in. scale, marked 
as described in Section 11. | 

15. It is desired that the permanent set after one a 
under the drop test shall not exceed that in the following table, 
and a record shall be made of this information: 


PreRMANENT Sev, MEASURED BY 
Ram Mippie Orvinate IN INCHES 
IN A Lenaru oF 3 Freer. 


Weight Moment Bessemer 
scans | per Yard. of Inertia. Process. O-H. Process, 
A.R.A.-A, 100 18.94 1.65 1.45 
A.R.A.-B. 41.30 2.05 1.80 
A.R.A.-A, 38.70 1.00 1.65 
A.R.A.-B. 90 $2.30 2.20 2-00 
A.R.A.-A, 80 23.80 2.85 
A.R.A.-B. SO 25.00 3.15 2.85 
A.R.A.-A, 70 21.05 3.50 3.10 
A.R.A.-B. 70 18.60 3.85 3.50 


6. The test pieces which do not break under the first or 
subsequent blows shall be nicked and broken, to determine = 
whether the interior metal is sound. a 
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17. One piece shall be tested from each heat of Bessemer Bessemer 

steel. 

(a) If the test piece does not break at the first blow and 

shows the required elongation (Section 14), all of the rails of 
the heat shall be accepted, provided that the test piece when 
nicked and broken does not show interior defect. 

'(b) If the piece breaks at the first blow, or does not show the 
required elongation (Section i4), or if the test piece shows the 
required elongation but when nicked and broken shows interior 

defect, all of the top rails from that heat shall be rejected. 

(c) A second test shall then be made of a test piece selected 
by the inspector from the top end of any second raii of the same 

heat, preferably of the same ingot. If the test piece does not 
break at the first blow, and shows the required elongation 
(Section 14), all of the remainder of the rails of the heat shall be 
accepted, provided that the test piece when nicked and broken 
does not show interior defect. 

(d) If the piece breaks at the first blow, or does not show 
the required elongation (Section 14), or if the piece shows the 
required elongation but when nicked and broken shows interior 
defect, all of the second rails from that heat shall be rejected. 

‘ (e) A third test shall then be made of a test piece selected 
by the inspector from the top end of any third rail of the same 
heat, preferably of the same ingot. If the test piece does not 
break at the first blow and shows the required elongation (Sec- 
tion 14), all of the remainder of the rails of the heat shall be ac- 
cepted, provided that the test piece when nicked and broken 
does not show interior defect. 

(f) If the piece breaks at the first blow, or does not show the 
required elongation (Section 14), or if the piece shows the re- 
quired elongation but when nicked and broken shows interior 
defect, all of the remainder of the rails from that heat shall be 
rejected. 

18. Test pieces shall be selected from the second, middle Open-hearth 
and last full ingot of each open-hearth heat. ee —— 

(a) If two of these test pieces do not break at the first blow 
and show the required elongation (Section 14), all of the rails 
of the heat shall be accepted, provided that these test pieces = 
when nicked and broken do not show interior defect. a ‘a / 
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(L) If two of the test pieces break at the first blow, or do not | 
show the required elongation, cr if any of the pieces that have | 
keen tested under the drop when nicked and broken show 
interior defect, all of the top rails from that heat shall be rejected 

(c) Second tests shall then be made from three test pieces 
selected by the inspector from the top end of any second rails 
of the same heat, preferably of the same ingots. If two of these 
test pieces do not break at the first blow and show the required | 
elongation (Section 14), all of the remainder of the rails of the 
heat shall be accepted, provided that the pieces that have been 
tested under the drop when nicked and broken do not show 
interior defect. 

(d) If two of these test pieces break at the first blow or do 
not show the required elongation (Section 14), or if any of the 
pieces that have been tested under the drop when nicked and 
broken show interior defect, all of the second rails of the heat 
shall be rejected. 

(ce) Third tests shall then be made from three test pieces 
selected by the inspector from the top end of any third rails of 
the same heat, preferably of the same ingots. If two of these 
test pieces do not break at the first blow, and shew the required 
elongation (Section 14), all of the remainder of the rails of the 
heat shall be accepted, provided that the pieces that have been 
tested under the drop when nicked and broken do not show 
interior defect. 

({) If two of these test pieces break at the first blow or do 
not show the required elongation (Section 14), or if any of the 
pieces that have been tested under the drop when nicked and 
broken show interior defect, all of the remainder of the rails 
from that heat shall be rejected. 

19. No. 1 classification rails shall be free from wee 


defects and flaws of all kinds. 


for causes mentioned in Section 30 hereof, are not classed as No. 
1 rails, will be accepted as No. 2 rails, but No. 2 rails which 
contain imperfections in such number or of such character as_ 


will, in the judgment of the inspector, render them unfit a 


20. (a) Rails, which, by reason of surface imperfections, - 


recognized No. 2 uses, will not be accepted for shipment. 
- (b) No. 2 rails to the extent of 5 per cent of the whole 
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order will be received. All rails accepted as No. 2 rails shall — 
have the ends painted white and shall have two prick punch 
marks on the side of the web near the heat number near the end 
of the rails, so placed as not to be covered by the splice bars. 


DETAILS OF MANUFACTURE. 


21. The entire process of manufacture shall be in accordance Quality of 


with the best current state of the art. Manufacture, — 


22. Bled ingots shall not be used. Bled Ingots. 
23. There shall be sheared from the end of the bloom, Discard. 
formed from the top of the ingot, sufficient metal to secure 
sound rails. 
24. The standard length of rails shall be 33 ft., at a tempera- Lengths. 
ture of 60° F. Ten per cent of the entire order will be accepted 
in shorter lengths varying by 1 ft. from 32 ft. to 25 ft. A ~ 
variation of $} in. from the specified lengths will be allowed. 


No. 1 rails less than 33 ft. long shall be painted green on both — 


ends. 
25. The number of passes and speed of train shall be so Shrinkage. 
regulated that on leaving the rolls at the final pass, the tempera- - 


“ture of the rail will not exceed that which requires a shrinkage 


allow ance at the hot saws, for a rail of 33 ft. in length and of 
-100-Ib. section, of 6} in. and § in. less for each 10-Ib. decrease 
‘in 

5. The bars shall not be held for the purpose of reducing Cooling. 


we sce nor shall any artificial means of cooling them 
_be used after they leave the finishing pass. Rails, while on the 


cooling beds, shall be protected from snow and water. 
27. The section of rails shall conform as accurately as Section. 


A variation in neignt of 2; in. less or 35 in. greater than the 
specified height, and ;}; in. in width of flange, will be permitted, 
but no variation shall be allowed in the dimensions affecting the 
fit of the splice bars. 

28. The weight of the rails specified in the order shall be Weight. 
maintained as nearly as possible; after complying with the pre- 
ceding section. A variation of 0.5 per cent from the calculated 
weight of section, as applied to an entire order, will be allowed. 


possible to the template by railroad — 
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29. Rails accepted will be paid for according to actual 
weights. 

30. The hot straightening shall be carefully done, so that 
gaging under the cold presses will be reduced to a minimur. 
Any rail coming to the straightening presses showing sharp 
kinks or greater camber than that indicated by a middle ordinate 
of 4 in. in 33 ft., for A. R. A. type of sections, or 5 in. for 
A. S. C. E. type of sections, will be at once classed as a No. 2 
rail. The distance between the supports of rails in the straighten- 
ing presses shall not be less than 42 in. The supports shall 
have flat surfaces and be out of wind. 

31. Circular holes for joint bolts shall be drilled to conform 
accurately in every respect to the drawing and dimensions 
furnished by the railroad company. 

32. (a) All rails shall be smooth on the heads, straight in 
line and surface, and without any twists, waves or kinks. They 
shall be sawed square at the ends, a variation of not more than 
3z in. being allowed; and burrs shall be carefully removed. 

(b) Rails improperly drilled cr straightened, or from which 
the burrs have not been removed, shall be rejected, but may be 
accepted after being properly finished. 

33. The name of the manufacturer, the weight and type of 
rail, and the month and year of manufacture shall be rolled in 
raised letters and figures on the side of the web. The number of 
the heat and a letter indicating the portion of the ingot from which 
the rail was made shall be plainly stamped on the web of each 
rail, where it will not be covered by the splice bars. The top 
rails shall be lettered ‘‘A,” and the succeeding ones “B,” “C,” 
“D,” etc., consecutively; but in case of a top discard of twenty 
or more per cent, the letter “A” will be omitted. Open-hearth 
rails shall be branded or stamped “O. H.” All markings of 
rails shall be done so effectively that the marks may be read 
as long as the rails are in service. 

34. All classes of rails shall be kept separate from each other. 
35. All rails shall be loaded in the presence of the inspector. 
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AMERICAN RAILWAY ENGINEERING 
ASSOCIATION. 


ENERAL SPECIFICATIONS FOR STEEL 4 
RAILWAY BRIDGE 


V. MATERIAL. 


85. Steel shall be made by the open-hearth process. Steel. 
86. The chemical and physical properties shall conform to a 
the following limits: 


Elements Considered. Structural Steel. Rivet Steel. Steel Castings. 


. Basie. . 0.04 per cent. 0. ae per cent. 0.05 per cent. 
Phosphorus, maximum. { Acid 0.0 008 
Sulphur, maximum. ............ 0.05 ” 0. oa 0.05 


Ultimate te nsile eet Desired. Desired. Not less than 
Pounds per sq, in. 60,000 50,000 65,000 
Elong., min. per cent. in 8 ins. { 1,500,000* 1,500,000 

Ult. tensile str’gth| Ult. tensile ste’gth| 15 per cent. 
E We » min. per cent. in 2 ins. 


(Fig. 2).. 22 Silky or fine 
Character of fracture............ Silky Silky * granular 
Cold bends without fracture... .. 180° flatt 180° flatt 90° d=3t 


* See Paragraph 96. +t See Paragraphs 97, 98, and 99. { See Paragraph 100. 


7 

The yield point, as indicated by the drop of beam, shall be 
recorded in the test reports. 

87. In order that the ultimate strength of full-sized annealed <a 
eye-bars may meet the requirements of Paragraph 163§, the 
ultimate strength in test specimens may be determined by the 
manufacturers; all other tests than those for ultimate strength 
shall conform to the above requirements. 


$163. Ineye-bar tests. the minimum ultimate strength shall be 55,000 lbs. per sq. 
in. The elongation in 10 ft., including fracture, shall be not less than 15 per cent. 
Bars shall generally break in the body and the fracture shall be silky or fine granular, 
and the elastic limit as indicated by the drop of the mercury shall be recorded. Should 
a bar break in the head and develop the specified elongation, ultimate strength and _ 
character of fracture, it shall not be cause for rejection, provided not more than one. 
third of the total number of bars break in the head (see 136). 
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Allowable 88. If the ultimate strength varies more than 4,000 lbs. from 
Variations. that desired, a retest shall be made on the same gauge, which, to 

be acceptable, shall be within 5,000 Ibs. of the desired ultimate. 
ot 89. Chemical determinations of the percentages of carbon, 
phosphorus, sulphur and manganese shall be made by the manu- 
facturer from a test ingot taken at the time of the pouring of each 
: melt of steel, and a correct copy of such analysis shall be furnished 
 * to the engineer or his inspector. Check analyses shall be made 
from finished material, if called for by the purchaser, in which 


a 
p—About-3° Parallel section not less tha 


Fic. 2. 


case an excess of 25 per cent. above the required limits will be 
permitted. 

Specimens. 90. Plate, shape and bar specimens for tensile and bending 
tests shall be made by cutting coupons from the finished product, 
which shall have both faces rolled and both edges milled to the 
form shown by Fig. 1; or with both edges parallel; or they may 
be turned to a diameter of ? in. for a length of at least 9 ins., with 
enlarged ends. 

gi. Rivet rods shall be tested as rolled. 
92. Pin and roller specimens shall be cut from the finished 
rolled or forged bar, in such manner that the center of the specimen 
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shall be one inch from the surface of the bar. The specimen for 
tensile test shall be turned to the form shown by Fig. 2. The 
specimen for bending test shall be 1 in. by 4 in. in section. 

93. For steel castings the number of tests will depend on the 
character and importance of the castings. Specimens shall be 
cut cold from coupons molded and cast on some portion of one or 
more castings from each melt or from the sink heads, if the heads 
are of suflicient size. ‘The coupon or sink head, so used, shall be 
annealed with the casting before it is cut off. ‘Test specimens to 
be of the form prescribed for pins and rollers. 

94. Rolled steel shall be tested in the condition in which it Specimens of 
comes from the rolls. eee 

95. At least one tensile and one bending test shall be made Number of Tests. 
from each melt of steel as rolled. In case steel differing 3 in. 
and more in thickness is rolled from one melt, a test shall be made 
from the thickest and thinnest material rolled. 

96. A deduction of 1 per cent. will be allowed from the Modification in 
specified percentage for clongation, for each | in. in thickness — 
above } in. 

97. Bending tests may be made by pressure or by blows. Bending Tests. 
Plates, shapes and bars less than 1 in. thick shall bend as called 
for in Paragraph 86. 

98. Full-sized material for eve-bars and other steel 1 in. Thick Material. 
thick and over, tested as rolled, shall bend cold 180° around a pin, 
the diameter of which is equal to twice the thickness of the bar, 
without fracture on the outside of bend. 

99. Angles ? in. and less in thickness shall open flat, and angles Bending Angles. 
3 in. and less in thickness shall bend shut, cold, under blows of a 
hammer, without sign of fracture. This test shall be made only 
when required by the inspector. 

100. Rivet steel, when nicked and bent around a bar of the Nicked Bends. 
same diameter as the rivet rod, shall give a gradual break and a 
fine silky uniform fracture. 

101. Finished material shall be free from injurious seams, 
flaws, cracks, defective edges or other defects, and have a smooth, 
uniform and workmanlike finish. Plates 3¢ ins. in width and under 
shall have rolled edges. 

= 102. Every finished piece of steel shall have the melt number 
a oo the name of the manufacturer stamped or rolled upon it. 
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Steel for pins and rollers shall be stamped on the end. Rivet and 
lattice steel and other small parts may be bundled with the above 
marks on an attached metal tag. 

103. Material which, subsequent to the above tests at the 
mills, and its acceptance there, develops weak spots, brittleness, 
cracks or other imperfections, or is found to have injurious defects, 
will be rejected at the shop and shall be replaced by the manufac- 
turer at his own cost. 

104. A variation in cross-section or weight of each piece of 
steel of more than 2} per cent. from that specified will be sufficient 
cause for rejection, except in case of sheared plates, which will be 
covered by the following permissible variations, which are to apply 
to single plates, when ordered to weight: 


105. Plates 12} lbs. per sq. ft. or heavier: ee 
(a) Up to 100 ins. wide, 2} per cent. above or below 
the prescribed weight. 
(b) 100 ins. wide and over, 5 per cent. above or below. 
- 106. Plates under 12} lbs. per sq. ft.: 
; (a) Up to 75 ins. wide, 24 per cent. above or below. 
(b) 75 ins. and up to 100 ins. wide, 5 per cent. above 
or 3 per cent. below. 
(c) 100 ins. wide and over, 10 per cent. above or 3 per 
cent. below. 


ie 107. Plates when ordered to gauge will be accepted if they 
measure not more than o.o1 in. below the ordered thickness. 

108. An excess over the nominal weight, corresponding to the 
dimensions on the order, will be allowed for each plate, if not more 
than that shown in the following table, one cubic inch of rolled 
steel being assumed to weigh 0.2833 Ib.: 


Width of Plate. 


Thickness Nominal 
Ordered, Ww Gants, 
ins. Ibs. 


Up to 75 ins, | 75 ins. and up | 100 ins. and up ins. 
ssa tii to 100 ins. | toll 5 ins. Over 115 ins 


1- 18 per cent. 
10 


| 10 per cent. 


17 per. cent. 
13 


12 
; 11 
| : | 10 
‘ 9 


i 

| 

1/4 10.20 
1/2 20.40 
9/16 22.95 
5/8 25.50 
Over 5/8 : 
| 
: 


109. Except where chilled iron is specified, castings shall be Cast Iron. 
made of tough gray iron, with sulphur not over 0.10 per cent. 
They shall be true to pattern, out of wind and free from flaws and 
excessive shrinkage. If tests are demanded, they shall be made =) 
on the “Arbitration Bar’’ of the American Society for Testing 
Materials, which is a round bar 1} ins. in diameter and 15 ins. long. _ . 
The transverse test shall be made on a supported length of 12 ins. 
with load at middle. The minimum breaking load so applied © 
shall be 2,900 Ibs., with a deflection of at least 0.1 in. before rupture. , 
110. Wrought iron shall be double-rolled, tough, fibrous and Wrought Iron. 
uniform in character. It shall be thoroughly welded in rolling . 
and be free from surface defects. When tested in specimens of 
the form of Fig. 1, or in full-sized pieces of the same length, it shall 
show an ultimate strength of at least 50,000 lbs. per sq. in., an 
elongation of at least 18 per cent. in 8 ins., with fracture wholly 
fibrous. Specimens shall bend cold, with the fiber, through 135°, : 
without sign of fracture, around a pin the diameter of which is Sa 
not over twice the thickness of the piece tested. When nicked and . 
bent, the fracture shall show at least go per cent. fibrous. 


VI. INSPECTION AND TESTING AT THE MILLS. 


111. The purchaser shall be furnished complete copies of Mill Orders. 
mill orders, and no material shall be rolled nor work done before — : a 
the purchaser has been notified where the orders have been placed, — _ . 
so that he may arrange for the inspection. - 

112. The manufacturer shalt furnish all facilities for inspecting Facilities for 

and testing the weight and quality of all material at the mill where 
it is manufactured. He shall furnish a suitable testing machine a 
for testing the specimens, as well as prepare the pieces for the ma- 
chine, free of cost. 

113. When an inspector is furnished by the purchaser to Access to Mills. 
inspect material at the mills, he shall have full access, at all times, 
to all parts of mills where material to be inspected by him is being _ 
manufactured. 
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MANUFACTURERS’ OT ANDARD SPECIFIC ATIONS 


IR 
STRUCTURAL STEEL. 


REVISED 1912, 


Grades. 1. These specifications cover three classes of structural 
steel, namely: 

Class A steel, to be used for railway bridges and ships. 
r - Class B steel, to be used for buildings, highway bridges, 
train sheds and similar structures. _ 


< Class C steel, to be used for structural rivets. 7 


I. MANUFACTURE. 


Process. 2. Steel for Classes A and C shall be made by the open- 
hearth process. Steel for Class B may be made either by the 


; open-hearth or by the Bessemer process. 


II. CHEMICAL PROPERTIES AND TESTS. 


Chemical 3. The steel shall conform to the following requirements 
ition. 
Composition. 4s to chemical composition: 


Class A Class B Class C 
Flements Considered. | Steel, Steel, | 
( Basic open-hearth 0.04 0.06 | 0.04 


Phosphorus, max., per cent~ Acid open-hearth . 0.06 | 0.08 0.04 


Ladle Analyses. 4. To determine whether the material conforms to the 
requirements specified in Section 3, an analysis shali be made 
(376) 
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by the manufacturer from a test ingot taken during the pouring 
of each melt. A copy of this analysis shall be given to the pur- 
— or his representative, if requested. 

A check analysis of Class A and Class C steel may be Check Analyses. 
edie by the purchaser from finished material representing 
each melt, in which case an excess of 25 per cent above the 
requirements specified in Section 3 shall be allowed. 


III. PHYSICAL PROPERTIES AND TESTS. 


The steel shall conform to the following requirements Tension Tests. 
as to tensile properties: 


Properties Considered. Steel 


Tensile strength, lb. per sq. in 55 000-65 000 | 55 000-65 000! | 46 000 - 56.000 
Yield point, mifimum, Jb. per sq.in...| 0.5 tens. str. 0.5 tens. str. | 0.5 tens. str. 
1 400 0002 400 000? 1 400 000 
. tens. str. tens. str. tens. str. 
E —_ ition in 2 in., min., per cent | 
22 


Flongation in 8 in., min., per cent.... 


1 See Se ction 8. 
2 See Section 9. 


The yield point shall be determined by the drop of the Yietd Point. 
keam of the testing machine. 

8. Class B steel may have tensile strength up to 70,000 Ib. Modification — 
maximum, provided the elongation is not less than the percentage yon ll : 
required for 65,000-lb. tensile 

9. (a) For material over 3 in. in thickness, a deduction of Modifications 
1 from the percentage of shnapiien in 8 in. specified for Classes * Flonsetion. 
A and B in Section 6 shall be made for each increase of } in. in A 
thickness above 3 in., to a minimum of 18 per cent. 

(b) For nahi’ under ;5; in. in thickness, a deduction of 
2.5 from the percentage of elongation in 8 in. specified for rere 
A and B in Section 6 shall be made for each decrease of 7g in. 
in thickness below 35 in. 

10. All broken tension test specimens shall show a silky Character of 

. (a) The test specimen for plates, dais and bars shall Bena Tests. 
bend cold through 180 deg. without fracture on the outside of the 
bent portion, as follows: For material ¢ in. and under in thick- 
ness, flat on itself; for material over $ in. up to 1} in. in thickness, 
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around a pin the diameter cf which is equal to 1} times the thick- 
ness of the specimen; and for material over 1} in. in thickness, 
around a pin the diameter of which is equal to twice the thickness 
of the specimen. 

(b) The test specimen for pins and rollers shall bend cold 
through 180 deg. around a 1-in. pin without fracture on the out- 
side of the bent portion. 

(c) A rivet rod shall bend cold through 180 deg. flat on 
itself without fracture on the outside of the bent portion. 

(d) Bend tests may be made by pressure or by blows. 

(a) Tension and bend test specimens shall be taken : 
from the finished rolled or forged product, and shall not be : _ 
annealed or otherwise treated, except as specified in Section 13. _ 
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t (b) Tension and bend test specimens for plates, shapes 


and bars, except as specified in Paragraph (c) shall‘be of the full 
thickness of material as rolled, and with both edges milled to the 
form and dimensions shown in Fig. 1, or may have both edges 
parallel. 

(c) Tension and bend test specimens for plates and bars 
(except eye-bar flats) over 1} in. in thickness or diameter may 
be turned or planed to a diameter or thickness of at least 3 in. 
for a length of at least 9 in. 

(d) Tension and bend test specimens for pins and rollers 
shall be taken parallel to the axis, 1 in. from the surface of the 
bar. Tension test specimens shall be of the form and dimensions 
shown in Fig. 2._ Bend test specimens shall be 1 in. by 3 in 
in section. 

( e) Rivet bars shall be tested in full-size section as rolled. 
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13. Test specimens for material which is to be annealed or Annealed 
otherwise treated before use, shall be cut from properly annealed Syomaam. 
or similarly treated short lengths of the full section of the piece. 

14. (a) At least one tension test and one bend test shall be Humber of 

made from each melt. If material from one melt differs $ in. — 
or more in thickness, tests shall ke made from both the thickest 
and the thinnest material rolled. 

(6) If any test specimen develops flaws, cr if an 8-in. tension 
test specimen breaks outside the middle third of the gage length, 
or if a 2-in. tension test specimen breaks outside the gage length, © 
it may be discarded and another specimen substituted therefor. 

(c) Material intended for fillers or ornamental purposes ~ 
will not be subject to test. 
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IV. PERMISSIBLE VARIATIONS IN WEIGHT AND GAGE. 


15. (a) The sectional area or weight of each structural Permissible — 
_ shape or rolled-edge plate shall not vary more than 2.5 per cent eine 
from theoretical or specified amounts. 

(b) The thickness or weight of each sheared plate shall 
conform to the schedule of permissible variations, Manufacturers’ 
‘Standard practice, appended to these specifications.’ 

(c) The weight of angles, tees, zees and channels of bar 

- sizes, and the dimensions of rounds, squares, hexagons and flats, 

shall conform to the Manufacturers’ Standard practice govern- 

ing the allowable variations in size and weight of hot-rolled bars, 

appended to these specifications." 


1 See pages 385-387. ~ 
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V. FINISH 


16. The finished material shall be free from injurious defects, 
and shall have a workmanlike finish. ——_—S 


: VI. MARKING. 

‘Marking. 17. The name of the manufacturer and the melt number 
shall be legibly marked, stamped or rolled upon all finished 
material, except that each pin and roller shall be stamped on the 
end. Rivet and lattice steel and other small pieces may be 
shipped in securely fastened bundles, with the above marks 
legibly stamped on attached metal tags. Test specimens shall 
have their numbers plainly marked or stamped. 

VII. INSPECTION AND REJECTION. 


Inspection. 18. The inspector representing the purchaser shall have - 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s 
works which concern the manufacture of the material ordered. 
The manufacturer shall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the material is being 
furnished in accordance with these specifications. All tests 
and inspection shall be made at the place of manufacture prior 
to shipment, and shall be so conducted as not to interfere unneces- >'* 
sarily with the operation of the works. 

19. Material which, subsequent to the above tests at the 
mills and its acceptance there, develops weak spots, brittleness, 
cracks or other imperfections, or is found to have injurious 
defects, may be rejected at the shop, and shall then be replaced 
by the manufacturer at his own cost. — 
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MANUFACTURERS’ STANDARD SPECIFICATIONS 
FOR 
BOILER STEEL, | 


REVISED 1912. 


1. There shall ke three grades of steel for boilers, namely: Grades. 
Flange, firebox, and boiler rivet. 7 


I. MANUFACTURE, | 


The steel shall be made by the open-hearth process. 


Il. CHEMICAL PROPERTIES AND TESTS. 


3. The steel shall conform to the following requirements Chemical 


Composition. 
to chemical composition: 


Flange Virebox Boiler Rivet 
Elements Considered. Steel. Steel. Steel. 


0.30t0 0.50 0.30 to 0.50 
0.035 0.04 
0.04 0.04 
0.04 | 0.045 


4. To determine whether the material conforms to the Ladte Analyses. 
requirements specified in Section 3, an analysis shall ke made 
Ly the manufacturer from a test ingot taken during the pouring “ 4 
of each melt. A copy of this cnalysis shall ke given to the pur- 
a or his representative. 
A check analysis may be made by the purchaser from a check Analyses. 
‘Salis tension test specimen representing each plate as rolled, 
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and this analysis shall conform to the requirements specified 
in Section 3. 


III. PHYSICAL PROPERTIES AND TESTS. 


Tension Tests. 6. The steel shall conform to the following requirements 


i 


as to tensile properties: 


; Flange Firebox Boiler Rive 
Properties Considered. | Steel | Steel, 
Tensile strength, lb. per sq. in........ | 55 000 — 65 000 55000-62000 | 45 C00—55 000 
Yield point, min., lb. per sq. in....... 0.5 tens, str. 0.5 tens. str. | 0.5 tens. str. 
1 450 0001 0001 1 450 000 
pneeeseeaate tens. str. | tens. str. | tens, str. 


1 See Section 8. 


Yield Point. | -—«7.:' The yield point shall be determined by the drop of the 


Modifications 
in Elongation. 


beam of the testing machine. 
8. (a) For plates over } in. in thickness, a deduction of 
0.5 from the specified percentage of elongation will be allowed 


for each increase of } in. in thickness above ? in., to a minimum 


of 20 per cent. 


(b) For plates under ;'5 in. in thickness, a deduction of 2.5 
from the percentage of elongation specified in Section 6 shall be 
made for each decrease of ;'5 in. in thickness below ;}; in. 

9. (a) Cold-bend tests shall be made on the material as 
rolled. 

(b) Quench-bend test specimens, before bending, shall be 
heated to a light cherry red as seen in the dark (about 1200 ° F.), 
and quenched in water the temperature of which is about 80° F. 

(c) Specimens for cold-bend and quench-bend tests of 
flange and firebox steel shall bend through 180 deg. without 
fracture on the outside of the bent portion, as follows: For 
material 3 in. and under in thickness, flat on themselves; for 
material over 2? in. up to 1} in. in thickness, around a pin the 
diameter of which is equal to the thickness of the specimen; 
and for material over 1} in. in thickness, around a pin the dia- 
meter of which is equal to 1} times the thickness of the specimen. 

(d) Specimens for cold-bend and quench-bend tests of boiler 
rivet steel shall bend cold through 180 deg. flat on themselves 
without fracture on the outside of the bent portion. 


4 
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Bend Tests. 
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(e) Bend tests may be made by pressure or by blows. 
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i0. (a) Tension and bend test specimens for plates shall Test Specinen 
be taken from the finished preduct, and shall be of the full thick- 
ness of material as rolled. Tension test specimens shall be of 
the form and dimensions shown in Fig. 1. Bend test specimens - 
shall be 15 in. to 25 in. wide, and shall have the sheared edges’ 
‘milled or planed. 
(b) The tension and bend test specimens for rivet bars _ 
shall be of the full-size section of material as rolled. ee 
11. (a) One tension, one cold-bend, and one quench-bend Number of 
test shall be made from each plate as rolled. ae 


,_ PARALLEL SECTION 
NOT LESS THAN 


Rady, 


To 3” 


” 
3----—- 


” 


---asouT 18 
Pic. 1. 


(b) Two tension, two cold-bend, and two quench-bend tests 
shall be made for each melt of rivet steel. 
(c) If any test specimen develops flaws, or if a tension test 
- specimen breaks outside the middle third of the gage length, it 
~ may be discarded and another specimen substituted therefor. 


IV. PERMISSIBLE VARIATIONS IN WEIGHT AND GAGE, _ 


12. (a) The thickness or weight of each sheared plate shall Permissible 
conform to the schedule of permissible variations, Manufac- 
turers’ Standard practice, appended to these specifications.* 
(b) The dimensions of rivet bars shall conform to the 
- Manufacturers’ Standard practice governing allowable variations 
in the size of hot-rolled bars, appended to these specifications.’ 


1See pages 385-387. 
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V. FINISH. 


Finish. 13. The finished material shall be free from injurious defects, 
shall have a workmanlike finish. 
VI. MARKING. 
Marking. 14. The melt or slab number, name of the manufacturer, 


grade, and the minimum tensile strength for its grade as specified 
in Section 6 shall be legibly stamped on each plate. The melt 
or slab number shall ke legibly stamped on each test specimen 
_ Tepresenting that melt or slab. 


VII. INSPECTION AND REJECTION. 


Inspection. 15. The inspector representing the purchaser shall have 
free entry, at all times while work on the contract of the pur- 
chaser is being performed, to all parts of the manufacturer’s 
= _ works which concern the manufacture of the material ordered. 
The manufacturer skall afford the inspector, free of cost, all 
reasonable facilities to satisfy him that the material is being 
furnished in accordance with these specifications. All tests 
and inspection shall be made at the place of manufacture prior 
- to shipment, and shall be so conducted as not to interfere 
~unnecessarily with the operation of the works. 
Rejection. 16. Material which, subsequent to the above tests at the 
mills and its acceptance there, develops weak spots, brittleness, 
cracks or other imperfections, er is found to have injurious 
defects, may be rejected at the shop, and Shall then be replaced 
by the manufacturer at his own cost. 
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APPENDIX. 


MANUFACTURERS’ STANDARD 


ADOPTED 1896, 


The thickness or weight of each sheared plate shall not 
vary more than the permissible variations given below: 


(a) When Ordered to Weight.—For plates 12} Ib. per sq. ft. 
or over. 
Under 100 in. in width, 2.5 per cent above or below the | 
specified weight; 
100 in. in width and over, 5 per cent above or below the > 
specified weight. 


For plates under 12} lb. per sq. ft.: 
Under 75 in. in width, 2.5 per cent above or below the | 
specified weight; 
75 to 100 in. in width, 5 per cent above or 3 per cent > 
below the specified weight; 
100 in. in width and over, 10 per cent above or 3 per cent — 
below the specified weight. 


(b) When Ordered to Gage.—The thickness of each plate — . 
shall not vary more than 0.01 in. under that ordered. 

An excess over the nominal weight corresponding to the 
dimensions on the order shall be allowed for each plate, if not 
more than that shown in the following table, one cubic inch of 
rolled steel being assumed to weigh 0.2833 Ib.: 


=] 
PERMISSIBLE VARIATIONS IN SHEARED PLATES. 
. 
= 
= 
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TABLE OF ALLOWANCES FOR OVERWEIGHT FOR SHEARED PLATES WHEN 
ORDERED TO GAGE. 


ALLOWABLE Excess (EXPRESSED AS PERCENTAGE 
or NominaL WE1GHT7). 
i Nominal 
Thickness Weight, For Width of Plate as follows: 
Ordered, Ib. per 

sq. ft. | 50in. | 7O0in. 75 in, | 100 in, 

and to to 

over. * 1100 in. | 115 in. 


to 6.37 20 
** 10.20 7 15 


STANDARD PRACTICE GOVERNING THE ALLOWABLE VARIA- 
TIONS IN THE SIZE AND WEIGHT OF ; 
Hor-RO.LLED Bars. 


ApopTED 1910, 


ALLOWAPLE VARIATIONS IN THE WEIGHT OF BAR S1zEs' oF ANGLES, 
TEES, ZEFS AND CHANNELS. 


For bar sizes of angles, tees, zees and channels the following 
average variations in weight will be permitted for sections of 
the various dimensions and thicknesses stated, namely: 


Variation in Weight, 
Dimensions. Thickness. Over and Under. 
Any dimension over 5 in. 4 per cent 
All dimensions 14 in. and less in. 
Any dimension over 14 i 


All dimensions 13 in. 


. and less 


. and less 


1A channel is in “‘ bar’’ size when its greatest dimension is less than 3 in. An angle, 
tee or zee is in ‘bar’ size when its greatest dimension is less than 3 in.; or when it is 
3 in, or more and at the same time the thickness {s less than j in. 


¥ 
fa, 
8 to 32 | wv. oe oe oe 
1 
3 15.30 Pe 7 10 13 | 
ig 17.85 G 8 | 10 | 
= 20.40 5 7 | 9 | 
7 
25.50 4 6 8 | 10 
Over | 3.5 5 6.5 | 9 
| 
4 
° 4 
: 
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. ALLOWABLE VARIATIONS IN THE SIZE OF Hot-RcILED Bars. 


7 (a) Rounps, SQUARES, HEXAGONS. 
Variation in Size. 


Under. Over. 
0.007 in. 0.007 in. 
0.010 0.010 


Up to and i including. . 
Over } in. 
Over 
Over 
Over 


FLATs. 


— 


Variation in VARIATION IN THICKNESS, 
Width, UnpeR AND Over, INCHES. 


Inches. Thickness of Flats 


Width of Vlats. 


Under) Over and jin. uptojin.upto 1 in. up 
under | in. lin. | to 2in. 


| 3 in. |Over | Over} Over 
16 1 2 


Up to and ineluding 1 in. 0.006 | 0.603 | 0.010 


Over in. up to and ineluding 2 in... .. | 0.008 | 0.012 | 0.015 


9.015 | Q020 
| 


0.010 | 0.015 | 0.020 | 


Over 2 in. up to and ineluding 4 in : . | 0.010 


Over 4 in. up io and including 6 in 
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Process of 
Manufacture. 


Chemical 
Composition. 


- THE ASSOCIATION OF AMERICAN STEEL 
MANUFACTURERS. 


MANUFACTURERS’ STANDARD SPECIFICATIONS FOR 
BESSEMER STEEL RAILS. 


1. The entire process of manufacture and testing shall be 
in accordance with the best current practice, and special care shall 
be taken to conform to the following instructions: 

Ingots shall be kept in a vertical position in the pit heating 
furnaces until ready to be rolled, or until the metal in the interior 
has time to solidify. 

No bled ingots shall be used. 

Sufficient material shall be discarded from the top of ingot to 
insure sound rails. 

2. Rails of the various weights per yard specified below shall 
conform to the following limits in chemical composition: 


50 to 59 Ibs. _ 60 to 69 Ibs. 70 to 79 Ibs. 80 to 89 Ibs. | 90 to 100 Ibs. 
inclusive, | inclusive, inclusive, inclusive, inclusive, 
per cent. per cent. per cent. per cent. per cent. 


0.35 to 0.45 0.38 to 0.48 |0.45 to 0.55 0.48 to 0.58 0.56 to 0.60 
0.10 0.i0 0.10 0.10 | 0.10 

| 0.20 0.20 0.20 0.29 0.20 

).70 to 1.00 to 1.00 /).75 to 1.05 0.80 to to 1.10 

| 


Vhosphorus, not over 
Silicon, not over... 
Manganese... ...... 


3. One drop test shall be made on a piece of rail not more 
than 6 ft. long, selected from every fifth blow of steel. The rail 
shall be placed head upwards on the supports and the various 
sections shall be subjected to the following impact tests: 

Weight of Rail, 
Ibs, per yd. 
to and including 55 


Height of 
Drop, ft. 
14 


av 


uw 
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4 
ica 
ve 7} 
Drop Test. 
4 
“4 
(388) 


STANDARD SPECIFICATIONS FOR BESSEMER STEEL RAILS. 389 


If any rail break when subjected to the drop test, two additional 
tests will be made of other rails from the same blow of steel, and 
if either of these latter tests fail all the rails of the blow which they 
represent will be rejected, but if both of these additional test pieces 
meet the requirements all the rails of the blow which they represent 
will be accepted. If the rails from the tested blow shall be rejected 
for failure to meet the requirements of the drop test as above 
specified, two other rails will be subjected to the same tests, one 
from the blow next preceding, and one from the blow next succeed- 
ing the rejected blow. In case the first test taken from the preced- 
ing or succeeding blow shall fail, two additional tests shall be 
taken from the same blow of steel, the acceptance or rejection 
of which shall also be determined as specified above, and if the 
rails of the preceding or succeeding blow shall be rejected, 
similar tests may be taken from the previous or following blows, 
as the case may be, until the entire group of five blows is tested if 
necessary. 

The acceptance or rejection of all the rails from any blow will 
depend upon the result of the tests thereof. 

4. The drop-test machine shall have a tup of 2000 Ibs. weight, 
the striking face of which shall have a radius of 5 ins., and the test 
rail shall be placed head upwards on solid supports 3 ft. apart. 
The anvil block shall weigh at least 20,000 Ibs. and the supports 
shall be a part of, or firmly secured to, the anvil. 

The report of the drop test shall state the atmospheric tem- 
perature at the time the tests were made. 

5- The manufacturer shall furnish the inspector, daily, with 
carbon determinations of each blow, and a complete chemical 
analysis every twenty-four hours, representing the average of the 
other elements contained in the steel. ‘These analyses shall be 
made on drillings taken from a small test ingot. 

6. Unless otherwise specified, the section of rail shail be the 
American Standard, recommended by the American Society of 
Civil Engineers, and shall conform as accurately as possible to the 
templet furnished by the railroad company, consistent with 
Paragraph 7, relative to specified weight. A variation in height 
of ¢'¢ in. less and 3'y in. greater than the specified height will be 
permitted. A perfect fit of the splice bars, however, shall be 
maintained at all times. 


Drop-Testing 
Machine. 


f 


Sample for 
Chemical 
Analysis. 


Section. 
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Finish. 


Branding. 


Inspection. 


No. 2 Rails. 


Designation of 
No. 2 Rails, and 
Short Lengths of 
No. 1 Rails. 
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AMERICAN STEEL MANUFACTURER‘. 


ASSOCIATION OF 

7. The weight of the rails shall be maintained as nearly as 
possible, after complying with Paragraph 6, to that specified in 
contract. A variation of one-half per cent. for an entire order wil! 
be allowed. Rails shall be accepted and paid for according to 
actual weight. 

The standard length of rails shall be 30 or 33 ft. Ten 
per cent. of the entire order will be accepted in shorter lengths, 
varying by even feet down to 24 ft. A variation of } in. in length 
from the length specified will be allowed. 

g. Circular holes for splice bars shall be drilled in accordance 
with specifications of purchaser. ‘They shali be accurate to draw- 
ing and dimensions furnished, in every respect, and free from burr.. 

10. Rails shall be straightened while cold, smcoth on head, 
sawed square at ends, and prior to shipment shall have the burr 
occasioned by the saw-cutting removed, and the ends made clean. 
No. 1 rails shall be free from injurious defects and flaws of all kinds. 

The name of the maker and the month and year of manu- 
facture shall be rolled in raised letters on the side of the web, and 
the number of the heat shall be stamped on each rail. 

The inspector, representing the purchaser, shall have all 
reasonable facilities afforded to him by the manufacturer to satisfy 
him that the finished material is furnished in accordance with these 
specifications. All tests and inspections shall be made at the place 
of manufacture, prior to shipment. 

13. Rails which possess any injurious physical defects, or 
for any other cause are not suitable for first quality, shall be con- 
_— No. 2 rails. 

Both ends of all seconds or No. 2 rails to be painted white. 
Both als of all short-length first quality or No. 1 rails to be painted 
green. 
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UNITED STATES STEEL PRODUCTS 
COMPANY 


STANDARD SPECIFICATIONS FOR BESSEMER AND © 
OPEN-HEARTH STEEL RAILS. 


MARCH 21, IgIo. 


1. (a) The steel shall be of the best quality and made by the Process of a 
acid Bessemer or the basic open-hearth (Siemens- Martin) process, M@™™faeture 
as determined by the engineer (or by the purchaser) at the time © ? 

sale is made. 
(b) The materials used and the entire process of cana 7 


and testing shall be in strict accordance with the best standard 
current practice, and special care shall be taken to conform to the 
following instructions: 

(c) The ingots shall be kept in a vertical position in the pit — 
heating furnaces until ready to be rolled, or until the metal in the 
interior has had time to solidify. ' 

(d) No “bled” ingots shall be used, and no ingots from 
“chilled” heats rolled into first quality rails. A “bled” ingot is 
one from the center of which liquid steel has escaped. A 
‘chilled’? heat is one which, because of the cooling of the steel, | 
has to be either pricked or poured over the top of the ladle. 

(e) Sufficient material shall be discarded or “cropped” from 
the top of all ingots, to obtain sound rails. . 

(f) The ingots or blooms must be evenly heated throughout =—s_—© 
their length, drawn at a uniform temperature, and a uniform el 
ing temperature also maintained. 

e. Rails of the various weights per yard specified below shall chemical 
conform to the following limits in chemical composition: 


(391) 
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Impact Test. 


UNITED STATES STEEL PRODUCTS COMPANY. 


BESSEMER STEEL. 


81 to 90 Ibs., 
per cent. 


61 to 70 lbs., | 71 to 80 lbs., 
per cent, per cent, 


45 to 60 lbs., 


91 to 100 Ibs., 
per cent. 


per cent. 


0.40 to 0.50 


0.30 to 0.40 | 0.35 to 0.45 
Manganese.! 0.70 to 1.00' 0.70to1.00| 0.70 to 1.00 | 0.80 to 1.10! 0.80 to 1.10 
Silicon.... Not over0.20 Not over 0.20! Not over 0.20 | Not over 0.20 | Not over 0.20 
Phosphorus Not over0.10 Not over 0.10 | Not over 0.10 | Not over 0.10 Not over 0.10 


Carbon. .. | 0.35 to 0.45 | 


0.40 to 0.50 


OpEeN-HEARTH STEEL. 


45 to 60 Ibs., 
per cent. 


61 to 70 Ibs., 
per cent. 


71 to80 lbs., 
per cent, 


81 to 90 Ibs., 
per cent. 


91 to 100 Ibs., 
per cent. 


Carbon. ...| 0.40 to 0.55 
Manganese.| 0.60 to 0.90 
Silicon. ...'| Not over 0.20 
Phosphorus Not over 0.04 


0.40 to 0.55 | 0.45 to.0.00} 0.55 to 0.70 
0.60 to 0.90 0.60to 0.90) 0.60 t0 0.90) 0.60 to 0.90 
Not over 0.20 Not over0.20 Not over 0.20 | Not over 0.20 
Not over 0.04 Not over0.04 Not over 0.04 Not over 0.04 


0.55 to 0.70 


3. The manufacturer shall make and furnish to the represen- 
tative of the engineer (or of the purchaser), before the rails rolled 
on each turn are ready for shipment, determination of carbon on 
each heat of Bessemer steel, and average determinations of man- 
ganese, phosphorus and silicon representing each twelve-hour roll- 
ing; all said analyses to be made on drillings from a test ingot cast 


when teeming each heat, the drillings being taken at a distance of 
not less than } in. beneath the surface of the said test ingot. If re- 
quested by the inspector, the manufacturer shall furnish a portion 
of the test ingot drillings for check analyses. For open-hearth 
steel, the manufacturers shall furnish a complete analysis for each 

heat of steel covering the elements specified in Section 2 hereof. 
4. From every heat of steel a test piece of rail from 4 to 6 ft. 
long shall be cut at the hot saws, and shall be distinctly marked 
with the heat number and set aside to cool. As soon as cooled, it 
shall be placed, head upwards, on the supports of the standard 
American rail drop-testing machine, described below, and the 
various sections must withstand, without fracture, one blow of the 
200c-lb. tup, from the height specified in the following schedulc: | 
Weight of Rail, 

Ibs. per yd. 


Height of 
Drop, ft. 


50 to 
61 to 
71 to 
81 to 
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If any rail breaks when subjected to the drop test, two addi- 
tional tests shall be made of other rails from the same heat of steel, 
and if either of these latter tests fail, all the rails of the heat which 
they represent will be rejected; but if both of these additional test 
pieces meet the requirements, all the rails of the heat which the; 
represent will be accepted. 

The report of drop test shall state the atmospheric tempera- 
ture at the time the test was made. ‘The temperature of the test 
pieces, when tested, shall be not less than 60° F’., nor greater than © 
120° F. ‘The testing shall proceed concurrently with the opera- 
tion of the mill. 

The drop-testing machine shall conform essentially to the 
plans and specifications approved by the American Railway | 
Engineering and Maintenance of Way Association. It shall have | 
a freely falling tup of 2000 Ibs. weight, the striking face of which 
shall have a radius of not more than 5 ins. ‘The anvil block shall 
be a solid casting, weighing, with the attachments that move with — 
it, at least 20,000 Ibs. The supports, spaced 3 ft. center to center, | 
and having an upper cylindrical bearing surface with a radius of — 
5 ins., shall be part of or firmly secured to the anvil. 

The leads shall be firmly connected to the base plate and well 
braced; and provided with a properly divided and plainly marked 
gage. The tup shall have a tripping head arranged to cllow the _ 
tongs to release automatically at the exact height for which the 
tripping device is set and that will also be safe from accidental 
release while the test piece is being shifted. 

5. A piece of rail 6 ft. long taken as a part of a lot of each 100 peaa Weight _ 
tons, placed head upwards on supports spaced 3 ft. center to center, T°S* .. 
must withstand without permanent sct the dead weight test as per 
schedule below: 


DEAD WeicntT TEst. 


Seetion of Rail. Load, without | 

Permanent Set, | Ti 

Nominal Weight, Ibs. | ime, minutes, 
Ibs. per yd. | 


Height, ins, 


75-80 49,060 5 
85-90 45,900 | 5 

ra) 
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Section. 


Drilling. 
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If any rail fails when subjected to the dead weight test, two 
additional tests shall be made of other rails from the same lot, 
and if either of these latter tests fail, all of the rails of the lot which 
they represent will be rejected; but if both these additional test 


pieces meet these requirements, all the rails of the lot which they 


represent will be accepted. 

6. Before the general manufacture of the rails is commenced, 
the manufacturer shall, if required by the engineer (or by the 
purchaser), supply two sets of templets, internal and external, 
made of approved material. These templets engraved as specified 
in the contract, shall be submitted to the engineer (or to the pur- 
chaser) for his approval, and at the commencement of rolling the 
engineer shall have a competent person present to approve of the 
section. 

The rails shall be of uniform section throughout, and shall 
conform, as accurately as possible, to the approved templet, con- 
sistent with Section 7 relative to specified weight. ‘To allow for the 
unavoidable wear of the rolls, a variation in height of ¢'; in. under 
and 3's in. over, and in width of base of ;'; in. shall be permitted. 
A perfect fit of the splice bars, however, shall be maintained at all 
times. 

7. The weight of the rails shall be maintained as nearly as pos- 


_ sible, after complying with Section 6, to that specified in the contract. 


A variation of one per cent. for individual carload lots, and of one- 
half per cent. for an entire order, shall be allowed. The manu- 
facturer shall weigh one rail each hour during the entire rolling. 
Rails shall be accepted and paid for according to actual track 
scale weight. 

8. Unless otherwise specified in the contract, the standard 
length of rails shall be 30 ft. Ten per cent. of the entire order, 
if made, shall be accepted in shorter lengths, varying by 1 ft. 
down to but not more than g ft. below the standard length 
specified. 

Unless otherwise specified in the contract, a variation in length 
of } in. from that specified shall be permitted for the standard 
practice of rails hot-sawed to length. If it is specified in the con- 
tract that the length of rails shall be obtained by cold machining, 
a variation of } in. from the length specified shall be permitted. 

9. Holes for splice bolts shall be drilled through the web, from 
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the solid, at each end of the rails and in strict accordance with — 
the drawings of the purchaser. They shall conform accurately 
to the drawing and dimensions furnished in every respect; shall 
be clean and square with the web, and shall be left without burrs 
on either side. Should any of the holes vary from the correct 
size or position more than 3'z in., the rails in question will be liable 
to rejection. 

10. The maker’s name, initials or other recognized mark, the Lranding. 
weight of the rail per yard, and the month and year of manufacture — 
shall be rolled in raised letters on the side of the web. . 

‘The heat number shall be plainly stamped on the web of each | 
rail while not, at a sufficient distance from the end, so that it will 
not be subsequently covered by the splice bar. Open-hearth rai!s 
shall be branded or stamped “O. H.” in a similar manner. 

11. Rails shall be straight in line and surface when finished; Finish. 
the straightening being carefully done while cold; smooth on head, 
sawed square at ends (variation to be not more than 3's in.), and, "’ 
prior to shipment, shall have the burr occasioned by the saw-cutting 
carefully chipped and filed off, particularly under the head and on 
top of the flanges; the ends must be clean. 

No. 1 rails are to be free from injurious defects and flaws of all — 
kinds. 

12. The manufacturer shall give the engineer (or the pur- Isspection 
chaser), or his inspector, if so instructed, a reasonable notice, in 
writing, before rolling shall be begun, and similar written notices 
in advance of each resumption of rolling, in case the order is not 
fiiled at one continuous rolling. Should the maker fail to give 
said notice, all rails rolled in the absence of the duly authorized 
representative may be rejected as part of the contract. The party _ 
thus notified shall, in turn, give written notice to the manufacturer 
of his intentions to be present, or permission to proceed at the time 
designated by the maker. . 

Authorized representatives shall have free access to the works 
of the manufacturer at all times when the contract is being filled, 
and shall have, free of cost, all reasonable facilities afforded by the 
maker to satisfy them that the finished rails are furnished in ac- 
cordance with the terms of these specifications; the inspection shall, 
therefore, be conducted so as to cause no serious delays in the 


processes of manufacture. ° 
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All tests and inspection shall be made at the place of manu- 
facture, and the engineer, or his representative at the mill, shall 
be empowered to give the necessary written certificates of accept- 
ance to the manufacturer, in such a manner as not to cause delays 
in the shipment of inspected rails. 

Seconds or 13. Rails which possess any injurious defects, or which, from 
oe 3 Rams. any other cause, are not suitable for first quality, or No. 1 rails, 
shall be considered as ‘“‘seconds” or No. 2 rails. 

They shall not have flaws in their heads of more than } in., or | 
in the flange of more than } in. in depth, and, in the judgment of | 
the inspector, these shall not be so numerous or of such a character 
as to render them unfit for recognized No. 2 rail uses. 

No. 2 rails shall be accepted up to 5 per cent. of the whole 


— order unless otherwise provided in contract. 
Designation of 


No. 2 Rails and 14. Both ends of all No. 2 rails shall be painted white. Both 
Short Kengths of ends of all short length No. 1 rails shall be painted green. 
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FFICERS 
OF THE 
AMERICAN SOCIETY FOR TESTING MATERIALS. 
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President, 
ROBERT W. HUNT 


First Vice-President, Second Vice-President, 
(Term Expiring in 1914) (Term Expiring in 1913) 
A. W. GIBBS A. N. TALBOT 


Secretary-Treasurer, 


EDGAR MARBURG 
Office: University of Pennsylvania, Philadelphia, Pa. 


MEMBERS OF THE EXECUTIVE COMMITTEE. 
(Term Expiring in 1913) 


W. A. BOSTWICK, Cc. E. SKINNER, 
RICHARD MOLDENKE, G. W. THOMPSON. 


(Term Expiring in 1914) 


JOHN B. LOBER, A. A. STEVENSON, 
CHARLES S. CHURCHILL, S. W. STRATTON. 


STANDING COMMITTEES. 


Committee on Finance. 
JOHN B. LOBER, Chairman, 
W. A. BOSTWICK, A. A. STEVENSON. 


Commitice on Membership. 
A. W. GIBBS, Chairman, 
EDGAR MARBURG, RICHARD MOLDENKE, — 


Committee on Publications. 
A. N. TALBOT, Chairman, ; 
EDGAR MARBURG, W. STRATTON. 
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RULES GOVERNING THE EXECUTIVE COMMITTEE. 


Regular meetings shall be held on the second Tuesday in 
January, April, July and October. Four members shall constitute 
a quorum. 

At each meeting the Secretary shall report the names of all 
new members and of members who have resigned during the 
previous quarter, and shall present a financial statement. s 

At the January meeting the Secretary shall report the names 
of all members whose dues are unpaid. 

The accounts of the Treasurer shall be duly audited at the 
middle and close of each fiscal year, and the report of the auditors 
shall be presented in writing at the July and January meetings. 

Special meetings may be held at any time at the call of the 
President, or upon the written request of four members of the 
4 Executive Committee. The notice for such meetings shall be 
; mailed by the Secretary at least one week in advance of the 

meeting, and the business shall be stated in the notice. 
q The Secretary shall transmit the net balance to the credit of 
_ the International Association on January 1, April 1, and July 1 
to that Association within five days from the dates mentioned. 

No expenditures shall be made except on vouchers certified 
to be correct by the Chairman of the Committee on Finance, or 
a member thereof designated by the Chairman. ee 
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LIST OF MEMBERS _ 


OF THE 


AMERICAN SOCIETY FOR TESTING MATERIALS. 


AFFILIATED WITH THE INTERNATIONAL ASSOCIATION FOR 
TESTING MATERIALS. 


Members holding membership also in the International Association 
for Testing Materials are distinguished thus (*), 

Life Members are distinguished thus (f). 

Junior Members are distinguished thus (f). 


ELECTED. 


ABBOTT, FRANKLIN E. (see Lackawanna Steel Company). 
1912. ABBOTT, ROBERT R. Metallurgical Engineer, The Peer- 
less Motor Car Company, Cleveland, O. 
1912. *ABEL, WILLIAM FLEMING. Sales Manager, Halcomb 
Steel Company, 1274 Ontario Street, Cleveland, O. 
1907. *{ABRAHAM, HERBERT. Chemist, Standard Paint Com- 
pany, Bound Brook, N. J. 
1906. *ABRAMS, D.A. Assistant, Laboratory of Applied Mechan- 
ics, University of Illinois, Urbana, Ill. 
ACKER, E. O’C. (see Bethlehem Steel Company). 
1905. ADAIR, ARTHUR P. Civil Engineer, Suite 241, Sonna © 
Block, Boise, Idaho. . 
1909. ApAms, H. C. Vice-President, Westmoreland Coal Com- 
pany, 224 South Third Street, Philadelphia, Pa. 
1gt1. ADAMS, H. H. Superintendent, Rolling Stock and Shops, | i 
Metropolitan Street Railway, 540 West One Hundred 
and Twenty-second Street, New York, N. Y. 
1910. ADDICKS, LAWRENCE. Superintendent, United States _ 
Metals Refining Company, Chrome, N. J. 
1909. *AERTSEN, GUILLIAEM. With Midvale Steel Company, 
611 Phil Ellena Street, Stenton, Philadelphia, Pa. 7 
1904. AIKEN, CHARLES W. Consulting Enginecr, 39 Fifty-third 
Street, Brooklyn, N. Y. 
1902. AIKEN, W. A. Inspecting Enginecr, Henry S. Spackman 
Engineering Company, 42 North Sixteenth Street, Phila- 
delphia, Pa. 
. *AyAxX METAL Company. G.H. Clamer, Second Vice-Presi- 
dent and Secretary, 46 Richmond Street, Philadelphia, Pa. 
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oi. List OF MEMBERS. 


ELECTED. 

tg1o. AKIN, THoMAS B. Master Painter, Box 422, New Bed- 
ford, Mass. 

1912. AKIN, THoMAS R. President, Laclede Steel Company, 
405 Merchants Laclede Building, St. Louis, Mo. 

‘a ALDRICH, WILLIAM S. (see Thomas S. Clarkson Memorial 
School of Technology). 

ALEXANDER, A. S. (see Newport News Shipbuilding and 
Dry Dock Company). 

ALEXANDER, D. Bastt W. Pacific Coast Chemist for 
The Barber Asphalt Paving Company, tooo Date 
Street, Los Angeles, Cal. 

. *ALLAN, ANDREW, JR. Member of firm, A. Allan and 
Son, 486 Greenwich Street, New York, N. Y. 

. ALLEN, A. W. Supcrintendent, Open-Hearth Department, 
Tennessee Coal, Iron and Railroad Company, 1616 
South Fourteenth Avenue, Birmingham, Ala. 

ALLEN, Francis B. (see Hartjord Steam Boiler Inspection 
and Insurance Company). 

. *t{Atten, Henry Butter. Metallurgical Engineer, 
United States Customs, 641 Washington Street, New 
York, N. Y. 

. *ALLEN, Irvinc C. Petroleum Chemist, United States 
Bureau of Mines, Fortieth and Butler Streets, Pittsburgh, 
Pa. 

1912. ALLENTOWN PORTLAND CEMENT COMPANY, THE. J. W. 
Fuller, Vice-President and General Manager, Allen- 
town, Pa. 

1912. ALUMINATE PATENTS Company. C. L. Conwell, 2211 
Chestnut Street, Philadelphia, Pa. 

1910. *ALuMINUM CasTINGs CompaANy, THe. O. F. Flumerfelt, 
Manager, Research Department, Detroit, Mich. 

tgto. {ALVAREZ, ARTHUR C. Instructor in Civil Enginecring, 
University of California, 1909 Dwight Way, Berkeley, 

Cal. 

_ 1905. AMERICAN ASPHALTUM AND RusBBeR Company. H. B. 


Pullar, Manager of Laboratory, Harvester Building, Chi- 
cago, Ill. 

. *AMERICAN BRASS Company. William H. Bassctt, Chemist, 
Waterbury, Conn. 

. AMERICAN BripGE Company. C. W. Bryan, Chief Engi- 
neer, 30 Church Street, New York, N.Y. 
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List OF MEMBERS. 


ELECTED. 


1904. 


1906. 


IgI0. 


1898. 
1905. 
IQIt. 


TQOO. 
1906. 


TQIO. 


1909. 


1906. 


T9O9Q. 


TQ12. 


1905. 


1904. 


*AMERICAN BUREAU OF INSPECTION AND TEstTs. E. B. 
Wilson, Secretary and Treasurer, 930 Monadnock Block, 
Chicago, Il. 

AMERICAN BUREAU OF SHIPPING. Joseph E. Borden, 
Chief Engineer, 66 Beaver Street, New York, N. Y. 

AMERICAN ELECTRIC RAILWAY ENGINEERING ASSOCIATION. 
Norman Litchfield, Secretary-Treasurer, Ninety-eighth 
Street and Third Avenue, New York, N. Y. 

*AMERICAN FOUNDRYMEN’S ASSOCIATION. Richard Mol- 
denke, Secretary, Watchung, N. J. 

* AMERICAN IRON AND STEEL MANUFACTURING COMPANY. 
D. G. Scott, Secretary, Lebanon, Pa. 

*AMERICAN LocomMoTIVE Company. F. J. Cole, Chief 
Consulting Engineer, Schenectady, N. Y. 

AMERICAN SOCIETY OF ENGINEERING CONTRACTORS. 
J. L. Wemlinger, Secretary, 13 Park Row, New York, 
N. Y. 

*AMERICAN STEEL AND WIRE Company. F. H. Daniels, 
Chief Engineer, Worcester, Mass. 

AMERICAN STEEL FounpriEs. J. C. Davis, Assistant 
First Vice-President, Chicago, IIl. 

* AMERICAN TELEPHONE AND TELEGRAPH COMPANY, ENGI- 
NEERING DEPARTMENT. J. J. Carty, Chief Engineer, 
15 Dey Street, New York, N. Y. 

AMERICAN WATER WORKS AND GUARANTEE COMPANY, 
Herbert F. Barnard, Purchasing Agent, 345 Fourth 
Avenue, Pittsburgh, Pa. 

* ANACONDA CopPpER MINING ComPANy. E. P. Mathewson, 
Manager, Reduction Works, Anaconda, Mont. 

ANDERSON, ABEL O. Mining and Civil Engineer, Iowa 
State College, Ames, Iowa. 

ANDERSON, Davin G._ Division Engineer, Pennsylvania 
State Highway Department, Harrisburg, Pa. 

* ANDERSON, HAROLD BENTLEY. Mechanical Engineer, The 
Winton Motor Carriage Company, Cleveland, O. 

*ANDREWS AND Company, F. M. Architects. W. N. 
Elbert, Secretary, Metropolitan Tower, 1 Madison Ave- 
nue, New York, N. Y. 

Ancus, W. F. Vice-President and Managing Director, 
Canadian Steel Foundries, Limited, Montreal, Canada. 

ANTHONY, GARDNER C. (see Tujts College, Department of 
Engineering). 
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402 LIsT OF MEMBERS. 


ELECTED. 


1906. ANTISELL, FRANK L. Constructing Engineer, Raritan 
Copper Works, Perth Amboy, N. J 

1911. ARMSTRONG, T. P. Sales Agent, The Rail-Joint Company, 
185 Madison Avenue, New York, N. Y. 

1909. ARMSTRONG, W. M. Vice-President, Corrugated Bar 
Company, 402 Mutual Life Building, Buffalo, N. Y. 

1909. {ARNOLD, R. H. Engineer, 245 Park Avenue, W., Mans- 
field, O. 

tg1o. *{ArTER, D. Assistant Engineer, New York 
Central and Hudson River Railroad, 1ro12 Grand Cen- 
tral Station, New York, N. Y. 

1906. ASHBRIDGE, RicHARD I. D. Chief Engineer, New Jersey 
Short Line Railroad, 605 Land Title Building, Phila- 
delphia, Pa. 

1908. AsHBy, E. B. Chief Engineer, Lehigh Valley Railroad 
Company, 143 Liberty Street, New York, N. Y. - 

1912. ASTON, JAMES. Instructor in Chemical Engineering, 
University of Wisconsin, Madison, Wis. 

1911. Atwoop, P. H. Manager, Armstrong Cement Works, 
Armstrong, Iowa. 

1912. *AuveL, Cart B. Director of Standard Processes and 
Materials, Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pa. 

1912. AUGUSTINE, CHARLES E. Assistant Engineer, Bureau of 
Mines, Fortieth and Butler Streets, Pittsburgh, Pa. 

tgto. AUPPERLE, J. A. Metallurgical Engineer, American 
Rolling Mill Company, Middletown, O. 

1908. *{AusTILL, H., Jr. Bridge Engineer, Mobile and Ohio 


Review, Cleveland, O. 

1911. *Bacon, C. G., Jr. Assistant to President, Forged Steel 
Wheel Company, Frick Building, Pittsburgh, Pa. 

1910. *{BAcOoN, CHARLES V. Analytical and Consulting Chemist, 
136 Liberty Street, New York, N. Y. 

1908. Bacon, F. T. H. Chief Engineer, Hudson Terminals, 
42 Cortlandt Street, New York, N. Y. . 

1912. BACON, JOHN FAIRBANK. Assistant Executive, Grand 
Central Station Architect, 70 East Forty-fifth Street, 

New York, N. Y. 


Railroad Company, Mobile, Ala. 
Bascock, W. S. (see Barrett Manufacturing Company). 
1909. *BAcKERT, A. O. Engineering Editor, The Iron Trade 
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LIST OF MEMBERS. 


ELECTED, 


1908. Bartey, E. G. Mechanical Engineer, Fuel Testing Com- 
pany, 220 Devonshire Street, Boston, Mass. 

BaILey, M. (see Pitisburg Testing Laboratory). 
Bain, H. F. (see State Geological Survey). va 

. BAKENHUS, R. E. Civil Engineer, United States Navy, 
Public Works Office, Navy Y ard, Boston, Mass. 

. [Baxer, A. A. Assistant Civil Engineer, United States 
Navy, Building No. 7, United States Navy Yard, New 
York, N. Y. 

BaLpwin, C. C. (see Standard Underground Cable Com- 
pany). 

1g1t. BALDWIN Locomotive Works. H. V. Wille, Assistant to 
General Superintendent, 500 North Broad Street, Phila- 
delphia, Pa. 

1911. BALKWILL, GEORGE W. _ Proprietor, Cleveland Steel 
Casting Company, East Sixty-ninth Street and Hubbard 
Avenue, Cleveland, O. 

1907. BALLENTINE, WILLIAM I. Superintendent, Link-Belt Com- 
pany, Indianapolis, Ind. 

BALLORD, FRED W. (see The Cleveland Engineering Society). 

1912. {BANKs, GEORGE B._ Civil Engineer, 603 Gansevoort 
Street, Little Falls, N. Y. 

1904. *BARBER ASPHALT PAVING Company. J. L. Rake, General 
Agent, Land Title Building, Philadelphia, Pa. 

1910. *{BARBEY, JAcoB W. Assistant Chemist, Packard Motor 
Car Company, 1180 Jos Campan Avenue, Detroit, 
Mich. 

1898. BARBOUR, FRANK A. Civil Engineer, Snow and Barbour, 
1121 Tremont Building, Boston, Mass. 

BarRINGER, F. J. (see Kagle White Lead Company). 

1909. {BARKER, PERRY. Chemical Engineer, 93 Broad Street 
Boston, Mass. 

1909. *BARKSDALE, H. M. Vice-President, E. I. duPont de © 
Nemours Powder Company, Wilmington, Del. une 

1910. *BARLOW, WILLIAM Epwarp. Professor of Metallurgy 
and Metallography, and Dean of Graduate Department, e; ae 
Virginia Blacksburg, Va. 

ARD, HERBERT . (see American Water Works and 

Toro. {BARNes, H. C. Engineer of Tests, R. D. Nuttall Com- poe 
pany, Pittsburgh, Pa. 

1905- BARRETT MANUFACTURING Company. W. S. Babcock, 

17 Battery Place, New York, N. Y. 
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404 or MEMBERS. * 


1912. BARRIER, EpwARD A. Chemical Engineer, 31 Milk Street, 
Boston, Mass. 

1908. BARTLETT, HAYWARD AND CompANy. Founders and En- 
gincers, Baltimore, Md. 

1911. *Bassett, S.H. President and General Manager, Knick- 
erbocker Portland Cement Company, 1 Madison Ave- 


nue, New York, N. Y. 
Bassett, WILLIAM H. (see American Brass Company). —- 
. *BATEMAN, F. W._ Civil Engineer, Clinton, Mass. 


BATEMAN, T. J. Chief Inspector of Steel, Delaware, 
Lackawanna and Western Railroad Company, 314 
Railroad Building, Hoboken, N. J. 

. [Bares, Joun T. Assistant Professor of Mechanical 

Engineering, lowa State College, Box 942, Ames, Iowa. 

. *Bates, P. H. Chemist, Bureau of Standards, Fortieth 

and Butler Streets, Pittsburgh, Pa. 

. [Batr, W. L. Head of Experimental Department, Hess- 
Bright Manufacturing Company, Twenty-first Street and 
Fairmount Avenue, Philadelphia, Pa. 

. Baum, GeorGE. Member of Firm, Adam Cook’s Sons, 
708 Washington Street, New York, N. Y. 

BauscH AND Lome Opticat Company. H. E. Howe, 
Chemist, Rochester, N. Y. 

. *Baxter,FLorus R. Chiefof Testing Laboratory, Vacuum 

Oil Company, 926 Exchange Street, Rochester, N. Y. 

Beacu, .N. President, Pennsylvania Cement 
Company, 29 Broadway, New York, N. Y. 

Beate, A. H. District Manager, American Sheet and Tin 
Plate Company, Vandergrift, Pa. 

Bear, Horace A., JR. President, Parkesburg Iron Com- 
pany, Parkesburg, Pa. 

. *BEALL, F. F. Factory Manager, Packard Motor Car 
Company, 222 Putnam Avenue, Detroit, Mich. 

Beck, WesLry J. Superintendent, Electrical Department, 
American Rolling Mill Company, Middletown, O. 

Beckett, JAMES A. Hoosick Falls, N. Y 

BecksrRanb, E. H. Professor of Mechanical Engineering, 
University of Utah, Silt Lake City, Utah. 
sEEBE, LAURENCE L. Bureau of Standards, Washington, 

D.C. 

<~ Beecte, F. N. (see Union Drawn Sicel Company). 

: Beccs, Joun I. (see Milwaukee Electric Railway and Light 
Company). 
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List OF MEMBERS. 


ELECTED. 

1900. BELDEN, A. W. Bureau of Mines, Fortieth and Butler 
Streets, Pittsburgh, Pa. 

1910. {BELL, A. L. Box 218, Wheeling, W. Va. 

1907. Bent, H. B. Engineer of Tests, Pennsylvania Steel Com- 
pany, Steelton, Pa. 

tgt0. {BerRDON, ALBERT E. Assistant Manager, The Esterline 
Company, Lafayette, Ind. 

1902. *BerRGeR, Bernt. Civil Engineer, Assistant Engineer to 
Theodore Cooper, 45 Broadway, New York, N. Y. 

1904. *BercQuist, J.G. Superintendent, Cement Plant, Llinois 
Steel Company, Chicago, IIL. 

1903. BERRALL, JAMES. Civil Engineer, 305 Hibbs Building, 
Washington, D. C. 

1905. Berry, H. C. Assistant Professor of Civil Engincering, 
University of Pennsylvania, Philadelphia, Pa. 

i910. BerrRY Brotruers, Limitep. James S. Stevenson, Vice- 
President, Detroit, Mich. 

BERRYMAN, JOHN Bb. (see Crane Company). 

1898. BETHLEHEM STEEL Company. E. O’C. Acker, South 
Bethlehem, Pa. 

Beynon, D.E.(see Dunlop Tire and Rubber Goods Company). 

BICKLEY, WALTER S. (see Penn Steel Castings and Machine 
Company). 

BiceLtow, Epwarp M. (see Pennsylvania Stale Highway 
Department). 

BincHAM, L. L. Manager, Cement Products Company, 
Estherville, Lowa. 

Brrp, Ropert M. Superintendent, Treatment Department, 
Bethlehem Steel Company, 433 Broadhead Avenue, South 
Bethlehem, Pa. 

Birp, W. (see Worcester Polytechnic Institute). 

5. BIRKINBINE, JOHN. Consulting Engineer, Parkway Build-— 
ing, Philadelphia, Pa. 

BisHorp Company, J. W. 10g Foster Street, Worcester, 
Mass. 

Bixsy, A. S. Superintendent, National Malleable Castings 
Company, Indianapolis, Ind. 

3. *Brxpy, W. H._ Brigadier-General, Chief of 
United States Army, 414 Oxford Building, Washington, 
D.C. 

Biarr, Witt P. Secretary, National Paving Brick Manu- | 
facturers’ Association, 824 Brotherhood of 
Engineers’ Building, Cleveland, O. 
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LIST OF 


ELECTED. 


1908. 


1908. 


1905. 
1909. 
1902. 
1909. 
1910. 
IgIo. 
1905. 
1903. 

IQIt. 
1902. 


1896. 


2. BOSTON SOCIETY OF 


. *Bostwick, W. A. 


{BLAKELEY, ABRAHAM G. Chemist, Philadelphia and 
Reading Coal and lron Company, Pottsville, Pa. 

*BLANCHARD, ARTHUR Horace. Consulting Engineer, 
Professor of Highway Engineering, Columbia University, 
New York, N. Y. 

Birauvett, W. H. Consulting Engineer, Semet-Solvay 
Company, Syracuse, N. Y. 

*BLEININGER, A. V. gto W. Nevada Street, Urbana, III. 

Buss, Cottins P. Professor of Mechanical Engineering 
and Director of Testing Laboratory, New York Univer- 
sity, University Heights, New York, N. Y. 

*BxLum, A. C. Secretary and General Sales Agent, Key- 
stone Powder Manufacturing Company, Emporium, Pa. 

BiumcaAropt, I. E. Windsor Hotel, Montreal, Canada. 

*BOARDMAN, HaAroLtp S. Dean of the College of Tech- 
nology and Professor of Civil Engineering, University of 
Maine, Orono, Me. 

Bopwe.t, H. L. Assistant District Manager, American 
Sheet and Tin Plate Company, Vandegrift, Pa. 

*tBoccs, C. R. Chief Chemist, Simplex Electrical 
Company, 201 Devonshire Street, Boston, Mass. 

Bore, Witttam A. Manager of Works, Westinghouse 
Machine Company, East Pittsburgh, Pa. 

*BoLLER, HopGE AND BaAtrpb. Consulting Engineers, 149 
Broadway, New York, N. Y. 

BoLLING, RANDOLPH. Chemist, United States Navy Yard, 
Norfolk, Va. 

Bonzano, A. President, Bonzano Rail-Joint Company, 331 
South Eighteenth Street, Philadelphia, Pa. 

BootH, GARRETT AND Brartr. Engineers and Chemists, 
406 Locust Street, Philadelphia, Pa. 

BoRDEN, JosePH E. (see American Bureau of Shipping). 

Borton, G. W. (see Pennsylvania Crusher Company). 

Boston ELEVATED RAILWAY COMPANY. Paul Winsor, 
Chicf Engineer, Motive Power and Rolling Stock, 1o1 
Milk Street, Boston, Mass. 

Arcuitects. Charles N. Cogswell, 

1006 Old South Building, Boston, Mass. 

(Member of Executive Committee). 

Vice-President, Orford Copper Company, 43 Exchange 

Place, New York, N. Y. 


Secretary, 
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List OF MEMBERS. 


ELECTED. 

1911. [BouGHTON, Everett W. Assistant Chemist, Bureau of 
Chemistry, United States Department of Agriculture, 
Washington, D. C. 

. *{Bourc, JosepH N. Metallurgist, Brown-Lipe-Chapin 
Company, Syracuse, N. Y. | 

. [Bovarp, Paut F. Cement Chemist, United States — 
Reclamation Service, Berkeley, Cal. 

3. “BOWEN, SAMUEL B. President, Pecora Paint Company, 
Fourth and Venango Streets, Philadelphia, Pa. 

. *BowMAN, Austin Lorp. Consulting Engineer, 
Broadway, New York, N. Y. 

. *Bowman, L. H. Special Engineer, Carnegie Steel Com- 
pany, Carnegie Building, Pittsburgh, Pa. 

. Boyce, C. F. Assistant to Managing Director, Norton 
Griffiths Steel Construction Company, Limited, 
Dominion Trust Building, Vancouver, B. C. 

. [Boyp, Laurence C. Chemist, Laurentide Company, 
Limited, Grand Mére, P. Q., Canada. 

. tBoyLe, James J. Chemical Engineer, Box 293, Am- 
bridge, Pa. 

. *Boytston, H. M. Instructor in Metallurgy and Metal- 
lography, Harvard University, Rotch Building, Cam- 
bridge, Mass. 

. *Boynton, C. W. Inspecting Engineer, Universal Portland 
Cement Company, Commercial Bank Building. Chicago, 
Ill. 

1907. Boynton, Henry C. Metallurgist, John A. Roebling’s 
Sons Company, Trenton, N. J. 

1910. BRADLEY AND VROOMAN Company. F. F. Bradley, 
Chemist, 2629 Dearborn Street, Chicago, Ill. 

BRADLEY, F. F. (see Bradley and Vrooman Company). 

1909. BRADY, WILLIAM. Chief Chemist and Chemical Engineer, 
Illinois Steel Company, 7642 Marquette Avenue, Chicago, 
Ill. 

. [Bracc, C. T. Chemical Engineer, Berry Brothers, Lim- 
ited, Detroit, Mich. 

. *BRAINARD, Owen. Architectural Engineer, 225 Fifth 
Avenue, New York, N. Y. 

. *BRAINE, L. F. Vice-President, The Rail-Joint Company, 
29 West Thirty-fourth Street, New York, N. Y. 

. BRAzeR, G. Hersert. Civil Engineer, J. R. Worcester 
and Company, 79 Milk Street, Boston, Mass. 
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OF MEMBERS. 


ELECTED. 
BRECKENRIDGE, L. P. (see Sheffield Scientific School Library). 
1904. Brecowsky, IvAN M. Metallurgist, Crane Company, 51 
Judd Street, Chicago, Ill. 
1912. *BRENEMAN, PAuL Bruce. Professor of Mechanics and 
Materials of Construction, Pennsylvania State College, | 
State College, Pa. 
1910. Brick, EpwarD G. Manager, Springfield Contractors’. 
Supply Company, Springfield, Mass. 
1911. *BRIDGEPORT Brass Company. Charles Ferry, Metal- 
lurgist, Bridgeport, Conn. 
*Bricut, H. De H. Manager, Spring Department, Stand- 
ard Steel Works Company, Morris Building, Philadelphia, 
Pa. 


. Broapuurst, W. H. Chemist, Department of Public 
Works, Municipal Building, Brooklyn, N. Y. 
*BROBSTON, JOSEPH. ‘Treasurer, Dexter Portland Cement 


1906. 


Company, Nazareth, Pa. 
Brooks, P. C. (see The Canadian 
Company, Limited). 
BROWN, ALEXANDER E. (see The Brown IToisting 
Company). 
BROWN, ALEXANDER M. Gencral Manager, Zug Iron and 
Steel Company, Box 1053, Pittsburgh, Pa. - 
. BROWN AND Company, INCORPORATED. Wayne Tron 
Steel Works. James Neale, Secretary, Pittsburgh, Pa 
. “BROWN AND SHARPE MANUFACTURING COMPANY. Luther 
D. Burlingame, Providence, R. I. { 
. Brown, E. Assistant Professor of Applicd Mechanics, — 
McGill University, Montreal, Canada. a 
. BRowN, Epwin H. Hewitt and Brown, Architects, 716 . 
Fourth Avenue, South Minneapolis, Minn. 
1906. BROWN HoIstING MACHINERY ComPANY, THE. 


E. Brown, Vice-President and General Manager, Cleve- 
land, O. 
1904. *BROWN, JoHN G. 5217 Spruce Street, Philadelphia, Pan 
1906. {BRown, RicHarpdP. 311 Walnut Street, Philadelphia, Pa. 
1908. BROWN UNIVERSITY, DEPARTMENT OF MECHANICAL ENGI- 
NEERING. William H. Kenerson, Associate Professor of aa 
Mechanical Engineering, Providence, R. I. 
1910. BROWNE, FRANK A. Box 218, Wheeling, W. Va 
1912. *BROWNE, VERE. Chief Chemist, Allegheny Steel Com- 
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1910. 


1910. 


ELECTED. 


1903. *BRUNNER, JouN. Assistant General Superintendent, 

North Works, Illinois Steel Company, Chicaco, III. 
Bryan, C. W. (see American Bridge Company). 

1911. Brypon, R. T. Vice President, Wadsworth and Howland 
Company, 225 North Carpenter Street, Chicago, Il. 

1910. Bucu, N. W. Supcrintendent, Safety Armorite Conduit 
Company, West Pittsburgh, Pa. 

1909. *Buck, D. M. Chief Chemist, American Sheet and Tin 
Plate Company, McKeesport, Pa. 

1909. *{Buck, Lucien. Civil and Consulting Engineer, Canton, | 
N. C. 

1905. Buck, R.S. Sanderson and Porter, Nevada Bank Build-_ 
ing, San Francisco, Cal. 

1910. BUFFALO, ROCHESTER AND PITTSBURGH RAILWAY Com- 
PANY. H.G. Burnham, Chemist and Engineer of Tests, | 
DuBois, Pa. 

1908. *Butt, R. A. General Superintendent, Commonwealth — 
Steel Company, Granite City, IIl. ; 

BULLENS, DENISON K. (see Carbon Steel Company). 

1908. Butiirr, W. C. Coal Merchant, 131 South Fourth — 
Street, Philadelphia, Pa. 

1904. *BUNNELL, F. O. Engineer of Tests, Chicago, Rock 
Island and Pacific Railway, Chicago, Il. 

1902. Burpetr, F. A. Consulting Engineer, 29 West Thirty- 
fourth Street, New York, N. Y. 

1911. {BUREAU OF CONSTRUCTION AND United States 
Navy, Design Branch, Navy Department, Washington, 
D.C. 

1911. {BUREAU OF CONSTRUCTION AND REPAIR. United States 
Navy, Material Branch, Navy Department, Washing- 
ton, D. C. 

1910. BUREAU OF SCIENCE, Library. Manila, P. I. _ 

1911. }BUREAU OF STEAM ENGINEERING. United States Navy, 
Naval Experiment Station, Annapolis, Md. 

1911. TBUREAU OF STEAM ENGINEERING. United States Navy, 
Navy Department, Washington, D. C. | 

1912 {BurGAR, Frep A. Civil Engineer, Welland, Ontario, © 
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Canada. 
*BURGESS AND LoNc. Hydraulic and Chemical Engineers, 

827 Columbia Savings and Trust Building, Columbus, O. 
BurGEss, CHARLES F. Professor of Chemical Engineering, _ 
University of Wisconsin, Madison, Wis. 
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1906. 


1899. 


1903. 


1908. 


1906. 


1908. 


. BYLLESBY AND Company, H. M., Lrprary. 


. CALIFORNIA CORRUGATED 


. CALUMET STEEL COMPANY. 


. *CAMDEN ForGE COMPANY. 


List OF MEMBERs. 


ELECTED, 


BurtincAME, Lutuer D. (see Brown and Sharpe Manu-— 
facturing Company). 

BuRNAP, ARTHUR M. 403 Wood Building, 4oo Chestnut 
Street, Philadelphia, Pa. 

BurNuHAM, H. G. (see Buffalo, Rochester and Pittsburgh Rail- 
way Company). 

* Burr, WILLIAM I. Professor of Civil Enginecring, Colum- 
bia University, New York, N. Y. 

Burritt, W. W. Sales Manager, Asbestos Protected 
Metal Company, Beaver Falls, Pa. 

*Burrows, CHARLES W. Assi-tant Physicist, Bureau of 
Standards, Washington, D. C. 

Burrows, J. 5. (see Castner, Curran and Inc.). 

Burt, H. J. Chief Engineer, Holabird and Roche, 1618 
Monadnock Block, Chicago, Ill. 

Busu, B. F. President, Missouri Pacific Railway Com- 
pany, and Denver and Rio Grande Railroad Company, 
St. Louis, Mo. 

*BusH, Harotp M. Mechanical Engineer, 508 Capitol 
Trust Building, Columbus, O. 

BuSHNELL, FrRep N. Mechanical Engineer, 147 Milk 
Street, Boston, Mass. 

BuTLER, GEORGE. Master Painter, 1640 Market Street, 
Philadelphia, Pa. 


. *Buzz1, P. D. Jefe del Laboratorio de Obras Publicas, 


Arsenal, Havana, Cuba. 
Engineers, 
Insurance Exchange Building, Chicago, IIL. 


CALDWELL, JAMES H. (see Ludlow Valve Manufacturing 
Company). 

Cutvert Company. H. W. 

Force, Secretary and Manager, West Berkeley, Cal. 

A. S. Hook, Vice-President 
and Treasurer, 72 Adams Street, West Chicago, II]. 

*CaMBRIA STEEL Company. George E. Thackray, Struc- 
tural Engineer, Johnstown, Pa. 

W. D. Kerlin, Treasurer, 
Camden, N. J. 

Camp, J. M. Bureau of Instruction, Carnegie Steel 
Company, Munhall, Pa. 


Camp, W. M. (see Railway and Engineering Review). 
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List OF MEMBERS. 


ELECTED. 


1907. 


1912. 


1908. 


1903. 


Igri. 


Igi2. 


1906. 


TCampBELL, CHARLES M. Chemist, The Garford Com- 
pany, 128 Garvine Avenue, Elyria, O. 

CAMPBELL, HARRY A. Eng'’neer in Charge of Bureau of 
Inspection of Public Improvements, 1209 Merchants 
Exchange Building, San Francisco, Cal. 

*CampBELL, H. H. Metallurgical Engineer, The Penn-| 
sylvania Steel Company, 112 South North Carolina 
Avenue, Atlantic City, N. J. | 

*CAMPBELL, WILLIAM. Associate Professor of Metal- | 
lography, School of Mines, Columbia University, New 
York, N. Y. 

CAMPBELL GLASS AND PAINT Company. St. Louis, Mo. 

CANADIAN FAIRBANKS-Morse Company, THE, 
MANUFACTURING DEPARTMENT. P. C. Brooks, Vice-— 
President, 1379 West Bloor Street, ‘Toronto, Canada. 

CanaLs, I. A. Civil Engineer, Box 436, San Juan, Porto 
Rico. 

CaANDEE, C. N. (see The Gulla Percha and Rubber Manu- 
facturing Company). 


. *Capp, Joun A. Engineer, Chief of Testing Laboratory, 


General Electric Company, Schenectady, N. Y. 


. *CARBON STEEL CompANy. Denison K. Bullens, Metal- 


lurgist, P.ttsburgh, Pa. 

*CarpD, W. J. Cement Inspector, United States Reclama- 
tion Service, Hazen, Nevada. 

CarHArt, P. E. (see Illinois Steel Company). 

Carmopy, JOHN M. Inspector, R. W. Hunt and Company, 
1121 The Rookery, Chicago, IIl. 

CARNAHAN, R. B., Jr. Second Vice-President, American 
Rolling Mill Company, Middletown, O. 


. *CARNEGIE, ANDREW. 2 East Ninety-first Street, New 


York, N. Y. 


. *CARNEGIE INSTITUTE, THE., Civit ENGINEERING DeE- 


PARTMENT OF THE SCHOOL OF APPLIED SCIENCE. Francis 
Michael McCullough, Assistant Professor of Materials, 
Pittsburgh, Pa. 

*CARNEGIE LrBRARY. Schenley Park, Pittsburgh, Pa. 


. CARNEGIE LipRARY, PENNSYLVANIA STATE COLLEGE. E. 


W. Runkle, Librarian, State College, Pa. 


. CARNEGIE STEEL Company. C. F. W. Rys, Metallurgical 


Engineer, Pittsburgh, Pa. 


. *CARNEY, F. D. Assistant Superintendent, The Pennsyl- 


vania Steel Company, Steclton, Pa. 
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CARPENTER, A. W. (sce New York Central and Hudson 
River Railrvad Company, Engineering Department). 
o2. CARPENTER, Louis G. Consulting Engineer, 738 Equi- 
table Building, Denver, Co!. 
5. “CARPENTER, Roita C. Professor of Experimental Engi- 
neering, Cornell University, 31 Eddy Street, Ithaca, N. Y. 
*+CARPENTER STEEL Company, ‘Tue. J. H. Parker, 
Metallurgist, Reading, Pa. 
. CARPENTER, M. _ Vice-President, American 
Cross-Arm Company, 1706 Heyworth Building, Chicago, 
Ill. 
. TCarrincron, R. H. Civil Engineer, Afton, N. Y. 
CARSON, WILLIAM E. (see National Lime Manufacturers 
Association). 
. CARTER [TRON Company. R. A. Carter, President, Pitts- 
burgh, Pa. 
Carter, R. A. (see Carter Iron Company). 
. CartTLipGE, C. H. Bridge Engineer, Chicago, Burlington 
and Quincy Railroad Company, 209 Adams Street, 


Chicago, Ill. 
Carty, J. J. (see American Telephone and Telegraph Com- 3 


pany, Engineering Department). 
CAsE SCHOOL OF APPLIED SCIENCE, DEPARTMENT OF CIVIL 

ENGINEERING. IF. H. Neff, Professor of Civil Engincer- 
ing, Cleveland, O. 

1912. {Caso, Ferpinanpo. Civil Engineer, Manati, Porto 
R‘co. 

1912. CASTNER, CURRAN AND BULLITT, INCORPORATED. J. 5. 
Burrows, Fuel Expert, Box 846, Norfolk, Va. 

1908. *CATHCART, ROBERT. Specialist on Concrete Coatings, — 
Glidden Varnish Company, Cleveland, O. For Mail: a“ 
2247 East Ninety-third Street, Cleveland, O. . 

1912. [CatuNA, GeorGE Civil Engineer, 1314 Avenue R, 
Brooklyn, N. Y. 

1910. *CEMENTOS Hipatco, S. A. Manufacturers of Cement, 


Hidalgo, N. L., Mexico. | 
1902. *CENTRAL TRON AND STEEL Company. Robert H. Irons, 


General Superintendent, Harrisburg, Pa. 
I91t. CHAMBERLAIN, G. D. Chief Chemist, Carnegie Steel Com- 
pany, Braddock, Pa. 
1910. CHAMBERLIN, A. B. Manager, Road Fuel Oil Department, 
Refining Company, 17 Battery Place, New York, 
N. Y. 
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List OF MEMBERS. 413 


ELECTED. 
1905. CHAMPION, E. C. Three Rivers, Mich. 
1907. CHANDLER, B. L. Treasurer, Beckwith-Chandler Com- 


~ pany, 201 Emmett Street, Newark, N. J. 
C. M. (see Westinghouse, Church, Kerr and Com- 
pany). 
7. CHarts, G. H. Assistant Secretary, The American Rolling | 
Mill Company, Middletown, O. 
Cuase, F. S. (see Chase Rolling Mil! Company). 
2. CHASE, Marcu F. General Superintendent, Mineral 
Paint Zinc Company, DePue, IIL. 
CuaAse, NATHAN A. (see Reminglon Arms and Ammunilion 
Company). 
1912. “CHASE, WARREN ‘Treasurer, The Sterling Manu- | 
facturing Company, Hartford, Conn. 
1912. CHASE Company. F. S. Chase, Treas- 
urer, Waterbury, Conn. 
1911. CHATBURN, GEORGE R. Head Professor of Applied Me- 
chanics, University of Nebraska, Lincoln, Neb. 7 
roto. W. H. Draftsman, Consulting Engineer’s , 
Office, Union Pacific Railroad Company, New York, N.Y 


= For Mail: Hotel Hastings, 197 Fulton Street, Brooklyn, 
N. Y. 


1904. CHEESMAN, FRANK P. Cheesman and Elliot, Owners of 
National Paint Works, 100 William Street, New York, 
N. Y. 

to1t. [{CHERRINGTON, FRANK W. General Manager, Cincin- 
nati Wood Preserving Company, Cincinnati, O. 

1909. CHERRY, W. I. General Contractor, 227 South Rhode 
Island Avenue, Atlantic City, N. J. 

1908. CHESTER, M. E. Assistant Manager, ‘The Goodyear Rub- 
ber Insul: iting Company, 105 East One Hundred and © 
Thirty-first Street, New York, N. Y. 

CHETWOOD, R. E. (see Western Union Telegraph Company). 
. {Cutp, J. Leo. Director, Hancock Brick and Tile Com- 
pany, Findlay, O. a 
. [Cumps, Witt P. 1219 North Sixth Street, Terre 
Haute, Ind. 
*tCuties, G. S. Instructor in Mechanical Engineering, 
Lehigh University, 138 South New Street, Bethlchem, 
Pa. 

. [CutsHorm, C. R. Dry Dock, Isthmian Canal Commis- 

sion, Cristobal, Canal Zone. 
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ELECTED. 


1909. 


19006. 


1905. 


1905. 


1907. CHRISTIE, ALEXANDER J. Colby and Christie, Inspecting | 


List oF MEMBERS. 


Engineers, Witherspoon Building, Philadelphia, Pa. 


Cuurcu, Irvinc P. Professor of Applied Mechanics 


and Hydraulics, Cornell University, Ithaca, N. Y. 


1910. *CHURCH, JOHN A. Mining Enginecr, 15 William Street, 


New York, N. Y. 


1907. SUMNER R. Amcrican Coal Products Company, 


17 Battery Place, New York, N. Y. 


1990. *CHURCHILL, CHARLES S. (Member of Execulive Commit- 


lee). Chief Engineer, Norfolk and Western Railway 
Company, Roanoke, Va. 

*CHURCHWARD, ALEXANDER. Consulting Engineer, 30 
Church Street, New York, N. Y. 

CINCINNATI CHAPTER, AMERICAN INSTITUTE OF ARCH- 
irects. A. O. Elzner, Secretary, 608 Johnson Building, 
Cincinnati, O. 

Cramer, G. H. (see Ajax Melal Company). 


. Crark, A. T. Superintendent, Rolling Stock and Shops, 


United Railways and Electric Company, Baltimore, Md. 


. *CLARK, ALLEN W. Editor, American Paint and Oil 


Dealer, 411 North ‘Venth Street, St. Louis, Mo. 


. CLarkK, Epwiy. Chief of Bureau of Building Inspection, 


317 City Hall, Philadelphia, Pa. 


. *CLARK, F. H. General Superintendent of Motive Power, 


Baltimore and Ohio Railroad Company, Baltimore, Md. 
Crark, G. T. (see Leland Stanford Junior University) 


. TCrark, W. T. Mechanical Engineer, Erie Railroad 


Company, 7o1 East Market Street, Warren, O. 


. *Crarke, D. D. Civil Engineer, Water Board, City 


Hall, Portland, Ore. 
*CLARKE, E. A. S. President, Lackawanna Steel Com- 
pany, 2 Rector Street, New York, N. Y. 


. CLARKSON MEMORIAL SCHOOL OF TECHNOLOGY, THOMAS S. 


William S. Aldrich, Director, Potsdam, N. Y. 
{Ciay, T. F., JR. Material Inspector, Lake Shore and 
Michigan Southern Railway, Collinwood, O. 


. CLEARFIELD CLAY WORKING CompANY. Manufacturers of 


Paving Brick. R. S. Winslow, Secretary, Clearfield, Pa. 
CLEMENTS, FRANK O. Chemist, National Cash Register 
Company, Dayton, O. 
*CLEVELAND ENGINEERING Society, Tue. Fred W. Bal- 
lord, Secretary, 413 Chamber of Commerce Building, 
Cleveland, O. 
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List OF MEMBERS. 


ELECTED, 

1907. *CLiInE, McGarvey. Director, Forest Products Lab- 
oratory, United States Department of Agriculture, 
Madison, Wis. 

19t1. CLUETT, SANFORD C. Vice-President and Secretary, Wal- 
ter A. Wood Mowing and Reaping Machine Company, 
Hoosick Falls, N. Y. 

1912. Cops, C. W. S. President, Glencoe Lime and Cement 
Company, 915 Olive Street, St. Louis, Mo. 

1909. CoBB, ERNEST B. Chemist, Standard Oil Company, 26 
Broadway, New York, N. Y. 

1905. Cok, Epwarp K. Engineer of Highways and Bridges, 
St. Louis County, 205 Court House, Duluth, Minn. 

1909. Cor, THEODORE IRvING. Architect, 100 William Street, 
New York, N. Y. 

1911. *COGGESHALL, GEORGE W. Consulting Chemical En- 
gineer, 17 Chestnut Street, Dedham, Mass. 

CoGswELt, CHARLES N. (see Boston Society of Archi- 
tects). 

*COGSWELL, W. B. Vice-President, Solvay-Process Com- 
pany, Syracuse, N. Y. 

*CoLBy, ALBERT LApp. Consulting Engineer, and Iron 
and Steel Metallurgist, 447 Lehigh Street, South Beth- 
lehem, Pa. 

J. Colby and Christie, Inspecting En- 
gineer, Witherspoon Building, Philadelphia, Pa. 

Cote, F. J. (see American Locomolive Company). 

Cote, WintHrop. Mechanical Engineer, Enginecring 
Experiment Station, United States Naval Academy, 
Annapolis, Md. 

*COLORADO FUEL AND IRON Company. J. B. McKennan, 
Manager, Minnequa Plant, Pueblo, Colo. 

COLUMBIA STEEL AND SHAFTING Company. E. L.. 
Parker, General Business Manager, Pittsburgh, Pa. 

*ComEy, ARTHUR M. Director, Eastern Laboratory, 
Drawer 424, Chester, Pa. a 

COMMONWEALTH-EDISON Company. P. Junkenfeld, Assist- 

ant to Second Vice-President, 139 Adams Street, Chicago, 

Ill. 


Compton, Cuartes H. (see University of North Dakota). 

1910. CoNARD, W. R. Inspecting Engineer, 322 High Street, _ 
Burlington, N. J. ah 

1905. Conpit, E. A., Jr. Sales Representative, The Rail-Joint 
Company, 2348 Oliver Building, Pittsburgh, Pa. 
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ELECTED, 
1900. 


1904. 


1904. 


1908. 


1907. 


3. CONVERSE, W. A. 


. [CoNWELL, BENJAMIN T., Jr. 


. Cook, Epcar S. 


. Cooper, Frep G. W. 


. CooPeR, WILLIAM 


. CorBeTT, WILLEBY T. 


. Coruiss, W. J. 


. Corp, CHArtes I. 


. *CorseE, W. M. 


Conpron, T. L. Consulting Engineer, 1442 Monadnock 
Building, Chicago, Ill. 

CONLIN, FREDERICK. President, Samuel L. Moore and 
Sons, Elizabethport, N. J. For Mail: 835 Kensington 
Avenue, Plainfield, N. J. 

*CONRADSON, P. H. Chief Chemist, 
Company, Franklin, Pa. 

CONSOLIDATED GOLD FIELDs oF SouTH AFRICA, LIMITED. 
Box 1167, Johannesburg, Transvaal. 

CONSOLIDATED GOLD FIELDs or SoutH AFRICA, LIMITED, 
INTELLIGENCE DEPARTMENT. Box 1167, Johannesburg, 
Transvaal. 


Galena Signal Oil 


Directing Chemist, Dearborn Drug and 

Chemical Works, 227-234 Rialto Building, Chicago, III. 

Manager, Railroad De- 
partment, Ehret Magnesia Manufacturing Company, 
1200 Land Title Building, Philadelphia, Pa. 

ConweELL, E. L. (see Aluminate Patents Company). 

President, Warwick Iron and Steel Com- 
pany, Pottstown, Pa. 

Cook, Harry H. (see The Tilanium-Alloy Manufacturing 
Company). 

United States Naval Station, 
Honolulu, T. H. 

*COOPER, JAMES B. Superintendent, Calumet and Hecla 
Smelting Works, Hubbell, Mich. 

A. Superintendent, Schuylkill Iron 

Works, Alan Wood Iron and Steel Company, Consho- 

hocken, Pa. 

In charge of Rail Department, 

United States Steel Products Company, 3 30 Church Street, 

New York, N. Y. 

Mechanical Engineer, 119 Hyland Avenue, 


Jersey City, N. J. 


. *CORNELL UNIVERSITY LIBRARY. George W. Harris, Libra 


rian, Ithaca, N. Y. 

Assistant Professor of Mechanical 

Engineering, Univers ty of Kansas, Lawrence, Kan. 

Works Manager, Lumen Bearing Com- 
pany, Sycamore and New York Central Belt Line, Buf- 
falo, N. Y. 

Corson, CHARLES E. Metallurgist, Railway Steel-Spring 

Company, 1818 Liguier Street, Latrobe, Pa. 
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List or MeMBrRs. 


ELECTED. 


1899. *CoRTHELL, E.L. Civil Engineer, North Egremont, Mass. 
Coxe, G. (see The Harlan and Hollingsworth 
Cor poration). 

1912. CRAMP AND SONS SHIP AND ENGINE BUILDING COMPANY, _ 
THE William A. Dobson, Naval Architect, 
Philadelphia, Pa. 

1908. *CRANE CompANYy. Manufacturers of Valves and Fittings. — 
John B. Berryman, Assistant Secretary, Chicago, Ill. 

CRAtTTY, JoHN M. Chemist, United States Navy Yard, 
Philadelphia, Pa. 

1906. CRAWFORD, D. F. General Superintendent, Motive Power, © 
Pennsylvania Railroad Lines West, Room 1106, Union > 
Station, Pittsburgh, Pa. 

1905. {CRAwForD, Harry C. Inspector, Railway Equipments, a 
1104 Harrison Building, Philadelphia, Pa. 

1909. *CREMER, Fritz. Metallurgist and Chemist, Marshall- 
Wells Hardware Company, Duluth, Minn. 

1907. CROCKARD, FRANK H. Vice-President and General Mana- 
ger, Tennessee Coal, Iron and Railroad Company, Wood- 
ward Building, Birmingham, Ala. 

Igtr. CROCKER-WHEELER Company. R. B. Treat, D. C. De- 


signer, Ampere, N. J. _ 
1908. *CrocketT, ARTHUR E. Secretary and General Manager, ' 
Standard Chain Company, Pittsburgh, Pa. ; 
1906. “CROMWELL, O. C. Mechanical Engineer, Baltimore and 
Ohio Railroad Company, Mount Clare, Baltimore, Md. 
1912. {CROMWELL, WiLt1AM A. Chemist, Baldwin Locomotive 
Works, Eddystone, Pa. 
190g. *Crospy, W. W. Chief Engineer, Maryland Geological and 


Economic Survey, Consulting Engineer, Johns Hopkins — 
University, Baltimore, Md. 


CrossMANn, G. (see Western Electric Company). 

1908. CROowE AND Company, F. T. 1105 A Street, Tacoma, © 
Wash. 

1904. *CROWELL, BENEDICT. Mining Engineer, 731 Williamson — 
Building, Cleveland, O. 

1911. {CrRum, R. W. Assistant Professor of Civil Engineering, 
Iowa State College, Ames, Iowa. 7 

1904. *CumMinGs, Ropert A. Consulting and Contracting Engi- 
neer, Box 659, Pittsburgh, Pa. 

1910. *Cuntz, WitttAm C. General Manager and Treasurer, 

Goldschmidt-Thermit Company, 90 West Street, New 

York, N. Y. 
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ELECTED. 
1912. CURFMAN, L. E. City Engineer, 310 West Rose Avenue, 
Pittsburg, Kansas. 

1906. *CusHinc, W. C. Chief Engineer, Maintenance of Way, 

Pennsylvania Lines, Southwest System, Union Station, 

Pittsburgh, Pa. 

. *CuSsHMAN, ALLERTON S. Director, The Institute of Indus- 
trial Research, Nineteenth and B Streets, N. W., 
Washington, D. C. 

. Cutter, D. A. Manager, Development Department, 
Rubber Goods Manufacturing Company, 42 Broad- 
way, New York, N. Y. 


. DALLAS, JoHN. Inspecting Engineer, 4910 North Twelfth 
Street, Philadelph‘a, Pa. 

. Damon, GEORGE A. Engineer, with Bion J. Arnold, 
Los Angeles, Throop Polytechnic Institute, Pasadena, 
Cal. 

Daniets, F. H. (see American Steel and Wire Company). 

. DANNERTH, FREDERIC. Consulting Industrial Chemist, 
180 Bloomfield Avenue, Passaic, N. J. 

DarKE, J. M. (see General Electric Company, Lynn 
Works). 

1900. *Davipson, GEorcE M. Engincer of Tests, Chicago and 

Northwestern Railroad, Chicago, Il. 
1907. Davies, Georce C. Pilling and Crane, 1410 Real Estate 
Trust Building, Philadelphia, Pa. 
1910. Davies, J. Viponp. Vice-President, Jacobs and Davies, 
Incorporated, 30 Church Street, New York, N. Y 
1904. *DAvis, CHANDLER. Civil Engineer, Room 116, 1 Broad- 
way, New York; N. Y. 
1905. Davis, CHARLES HENRY. 18 Old Slip, New York, N. \ 
1910. *{DAvis, EUGENE T. 117 Trowbridge Street, Cambridge, 
Mass. 
= Davis, F. W., Jr. (see Delroit Graphite Company). 
1912. Davis, J. A. Second Vice-President, R. C. Hofiman and 
Company, 1303 Continental Bui ding, Baltimore, Md. 
Davis, J. C. (sce American Steel Foundries). 
1904. DAvis, NATHAN H. President, Davis Solid Truss Brake 
Beam Company, Wilmington, Del. 
1908. {Davis, Rotanp P. Associate Professor of Structural 
Engineering, Mechanical Hall, we est Virginia Univer- 
sity, Morgantown, W. Va. “Y 
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List OF MEMBERS. 


ELECTED. 


IgI2. 


1903. 
1899. 


1906. 
IQtt. 


1905. 


*Davis, SipNEY L. Inspector, Isthmian Canal Com- 
mission, Box 218, Wheeling, W. Va. 

Davis, WALTER S. (see The A. Wilhelm Company). 

*Davis, WiLtIAM R. Chief Bridge Designer, State Engi- 
neer’s Office, Albany, N. Y. 

*DEANS, JOHN STERLING. Chief Engineer, Phoenix Bridge 
Company, Phvenixville, Pa. 

De Bertropano, JuAN L. Lieutenant-Commander Engi- 
neer, Argentine Navy, care of New York Shipbuilding 
Company, Camden, N. J. 

*DeCew, J. A. Consulting Chemical Engineer, Sun Life 
Building, Montreal, Canada. 

Deeds, Epwarp A. Second Vice-President, The National 
Cash Register Company, Dayton, O. 

*DeKnicHt, EpwarD W. President and Manager, Hydrex 
Felt and Engineering Company, 120 Liberty Street, 
New York, N. Y. 

*DemoreEst, D. J. Assistant Professor of Metallurgy, 
Ohio State University, Columbus, O. 


2. DENNY-RENTON CLAY AND CoAL Company. Jj. R. 


Miller, Manager, 1007 Hoge Building, Seattle, 


Wash. 


2. [De Ruoves, Guy L. — Civil Engineer, 99 Adams Street, 


Pueblo, Col. 


2. *DERLETH, CHARLES, JR. Professor of Structural Engi- 


neering, University of California, Berkeley, Cal. 


2. *{Derry, ArtHuR T. Box 517, Oak Bluffs, Mass. 


Igt2. 


. *DetTRoIT GRAPHITE Company. F. W. Davis, Jr., Second 


Vice-President, 141 Broadway, New York, N. Y. 


. Derroir Testinc LABorAtory, THE. 1111 Union Trust 


Building, Detroit, Mich. 


. DEVERELL, H. F. Secretary, Otis Steel Company, Cleve- 


land, O. 


. Devoe C. T. RAyNotps Company, F. W. Manu- 


facturers of Paints, Varnishes, etc. Represented by 
Roland Molineaux, tor Fulton Street, New York, 
N. Y. 

Devries P. Assistant Physicist, Bureau of 
Standards, Washington, D. C. 


1908. DEWAR, JOHN. Master Painter, 850 North Avenue, North 


Side, Pittsburgh, Pa. ~~ 
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IQIt. 


1904. 


TOIT. 


1QT2. 
TQO7. 
1903. 


1902. 


I9O0I. 


1907. 


Igo}. 


1905. 


ELECTED. 


List or MEMBERS. 


*tDewey, Braptry. Chief of Research Laboratory, 
American Sheet and Tin Plate Company, Pittsburgh, 


Pa. 

Dr WYRALL, CYRIL. 
Transit Company, 
field Park, N. J. 

DicKEy, WALTER S._ Proprietor, W. S. Dickey Clay Manu- 
facturing Company, Kansas City, Mo. 

*Dickinson, H. C. Associate Physicist, 
Standards, Washington, D. C. 


Chief Inspector, Interborough Rapid 
New York City. For Mail: Ridge- 


of 


Bureau 


Dickinson, ‘T. G. (see Marquelle Cement Manufacturing 
Company). 

*DIEKMANN, GEORGE P. Chief Chemist, Narthwestern 
States Portland Cement Company, Mason City, 
Iowa. 

tDike, James P. Civil Engineer, 5338 Greenwood 
Avenue, Chicago, IIL. 


Dirks, L. C. Contracting Manager, Eastern Steel Com- 
pany, 60 Broadway, New York, N. Y. 

*DILLER, H. E. Metallurgist, Research Laboratory, Gen- 
eral Electric Company, Erie, Pa. 

*tDiLtton J. T., Jr. Secretary, 
pany, Titusville, Pa. 

Dixon CRUCIBLE CoMPANY, JOSEPH. Malcolm MacNaugh- 
ton, Superintendent, Paint and Lubricating Department, 
Jersey City, N. J. 

*Dosie, A. President, Abner Doble Company, 
Seventh and South Streets, San Francisco, Cal. 

Dosson, A. (see The William Cramp and Sons 
Ship and Engine Building Company). 

DopGe, DAY AND ZIMMERMAN. Engineers, 608 Chestnut 
Street, Philadelphia, Pa. 

*tDoERING, H. 
Seventy-third Street and 
delphia, Pa. 

Doke, G. E. 
Michigan 
wood, O 

Dominion BripGE ComMPaANy. 
Montreal, Canada. 

*DONOHOF, JOHN P. Vice-President and General Manager, 

Donohoe Coke Company, Greensburg, Pa. 


Titusville Forge Com- 


Chemist, Fels and Company, 
Woodland Avenue, Phila- 


Assistant Engineer of Tests, Lake Shore and 
Southern Railway Company, Collin- 


Phelps Johnson, Manager, 
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1gi2. 
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Hornbostel, City Hall, Oakland, Cal. 

Doo.ittLe, O. S. (see Semel-Solvay Company). 

TDoran, Maurice P. Civil Engineer, 159 First Street, 
Troy, N. Y. 
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Steel Company of America, 1917 Oliver Building, Pitts- 
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Washington, D. C. 
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N. Y. 
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Avenue, New York, N. Y. 

DraAkE, Bryant S. Chemical Engincer, 5830 Colby Street, 
Oakland, Cal. 

* DRINKER, HENRY S. President, Lehigh University, South 
Bethlehem, Pa. 

*tDROWNE, Henry Principa! Assistant Engineer 
with Arthur H. Blanchard, Instructor in Highway 
Engineering, Columbia University, 210 Hartley Hall, 
Columbia University, New York ,N. Y. 

Dusss, J. A. President, Globe Asphalt Company, 405 
Bakewell Building, Pittsburgh, Pa. 

*{Dusps, LELAND A. Chemist, Globe Asphalt Company, 
312 Tajo Building, Los Angeles, Cal. 

* DUCKWORTH- BOYER ENGINEERING AND INSPECTION Com- 
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1902. Dumary, L. Henry. President, The Helderberg Cement 
Company, 38 State Street, Albany, N. Y. . 
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Pennsylvania Railroad Company, Altoona, Pa. 
1gt2. DuNLop TIRE AND RUBBER Goops ComPANy. D. 
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Canada. 
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United States Army, 24 Park Place, New York, N. Y. © 
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| Company, Phillipsburg, N. J. 
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York, N. Y. 
~1gto. *Eppy, Harrison P. Consulting Engineer, 14 Beacon 
Strect, Boston, Mass. 
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Alloys Steel Company, Latrobe, Pa. 
1912. *EpWARDS, LLEWELLYN N. Structural Engineer, Grand 
Trunk Railway Company, Box 762, Montreal, Can. 
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Portland, Ore. 
1902, EDWARDS, WARRICK R. Engineer of Bridges, Baltimore 

and Ohio Railroad Company, Baltimore and Ohio 
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Emit (see Fried Krupp Company). 

EnRMAN, E. H. (see Standard Screw Company). 
1904. * EWDLITZ, M. Civil Engincer, 489 Fifth Avenue, New 
York, N. Y. 
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EIseNSCHIML, Orto. Chemist, American Linseed Com- 
pany, South Chicago, III. 

Ebert, W. N. (see Ff. M. Andrews and Company). 

{ELpeER, Fuint C. Metallurgist, American Steel and Wire 
Company, 5 High Street, Worcester, Mass. 

*ELECTRICAL TESTING LABORATORIES. Clayton H. Sharp, 
Test Officer, Eightieth Street and East End Avenue, New 
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Broadway, New York, N. Y. 
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. Etson, Harry E. Chemist, Masontown, Pa. 
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Company, Greensburg, Pa. 
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ELzner, A. O. (see Cincinnati Chapter, American Institute 
of Architects). ‘ 

ELZNER AND ANDERSON. Architects. Ingalls Building, 
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*EMERSON LABORATORY, THE. Analytical and Industrial 
Chemists. F. W. Farrell, Chemist, 177 State Street, 
Springfield, Mass. 

*Emery, A.H. Civil Engineer, 288 Main Street, Stamford, 
Conn. 
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Bureau of Standards, Fortieth and Butler Streets, Pitts- 
burgh, Pa. 


. [Emory, Lioyp T. Civil Engineer, 1103 Harrison Build- 


ing, Philadelphia, Pa. 


. *ENGER, CHARLES J. Inspector of Boilers, Hartford 


Steam Boier Inspection and Insurance Company, 
Commercial Club, Duluth, Minn. 
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New York, N. Y. 
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tFatx, H. S. Superintendent, The Falk Company, Mil- 
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New York, N. Y. 
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Way, Seattle, Wash. 
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FARRELL, F. W. (see The Emerson Laboratory). 

FARRELL, W. E. Vice-President, Treadwell Engineering 
Company, Easton, Mass. 
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Powder Company, 143 Dearborn Street, Chicago, IIl. 

Fay, Henry. Professor of Analytical Chemistry, Massa 
chusetts Institute of Technology, Boston, Mass. 

. FELLows, J. W. Boston Woven Hose and Rubber Com- 
pany, Box 5077, Boston, Mass. 

*FENNELL, JAMES T. Supervising Engineer, John Lang 
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adelphia, Pa. 

*FERGUSON, D. M. Assistant Chief Engineer, The E-M-F 


Company, 253 Rosedale Court, Detroit, Mich. a 


: 
424 MEMBERS. 
# 
9 
[ 
1908 
190s 
>. 
1906 | 
a : 
190¢ 
4 
1912 
ee: 
IgIc 
1902 
q 
190¢ | 
IgIc 
pe = 
4 


Igog. 


‘Igri. 


ELECTED. 


1907. FeRGuson, F. W. Architect, 15 Beacon Street, Boston, a 


1909. Fercuson, Lewis R. Civil Engineer, 1526 Land Title - 


. *FrREMAN, PETER. Manufacturing Chemist, Cosmos 


. FisHer, Tuomas. General Superintendent, 1100 Arcade 
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. Fircu, Harry M. 301 Mission Street, San Francisco, 
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. *{FLYNN, J. H., Jr. President, Lines, Flynn Company, 
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FERGUSON, Davin (see Pierce-Arrow Motor Car Company). 
FERNALD, Heywoop. Professor of Mechanical 
Engineering, University of Pennsylvania, Philadelphia, 
Pa. 


I'ERRY, CHARLES (see Bridgeport Brass Company). _ 


FINDLEY, A. I. (see The Iron Age). 
*FINLEY, Dozier. Chemist and Assistant Superintendent, 
The Paraffine Paint Company, Emeryville, Cal. 
Club, Washington, D. C. 
*FIRMSTONE, F. Blast Furnace Manager, Easton, Pa. 
*FISHER, HENRY W. Chief Engineer, Standard Under- 7 
ground Cable Company, Perth Amboy, N. J. 
Building, Philadelphia, Pa. 
Line Railroad Company, Gainesville, Fla. 
Cal. 
neering, University of Wyoming, Laramie, Wy. 
Gerald and Bennie Laboratories, Niagara Falls, N. Y. 
tFLacc, Samuel B. Engineer, Bureau of Mines, Fortieth 
and Butler Streets, Pittsburgh, Pa. 
Morris Building, Philadelphia, Pa. 


1 Broadway, New York, N. Y. 


Newport, Ky. 
FLEWELLIN, H. E. (see Orjord Copper Company). 


Supply Company, 324 Dickson Building, Norfolk, Va. 
FLUMERFELT, O. F. Pi The Aluminum Castings Company). a 


Incorporated, 50 Church Street, New York, N. Y. 


bee, Secretary and Treasurer, Pittsburgh, Pa. 
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_ FOLLANSBEE, WILLIAM U. (see Follansbee Brothers Com- 
pany). 
. V. T. Civil Engineer, 50 State Street, 
Troy, N. Y. 
*Force, H. J. Chemist and Engineer of Tests, Delaware, 
Lackawanna and Western Railroad Company, Scranton, 
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Force, H. W. (see California Corrugated Culvert Company). 
. Forp, ALLEN P. Metallurgist, Eaton, Cole and Burnham 
Company, Bridgeport, Conn. 
*ForD, WiLttiAM H. General Sales Manager, Canada 
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FoRE RIVER SHIPBUILDING CompANyY. Henry H. Schulze 
Quincy, Mass. 
Forrest, C. N. Chief Chemist, New York Testing Labo- 
ratory, Maurer, N. J. 
*FORSTALL, ALFRED E. Consulting Engineer, 84 William 
Street, New York, N. Y. 
*FORSYTH, ROBERT. Consulting Engineer, 1159 The Rook- 
ery, Chicago, Ill. 
ForsytH, WILLIAM. Mechanical Engineer, Railway Age 
Gazette, Chicago, Ill. 
*ForT, Epwin J. Chief Engineer of Sewers, Borough of 
Brooklyn, 215 Montague Street, Brooklyn, N. Y. 
*ForTNEY, C. P. Supervisor Machinery Erection, Isth- 
mian Canal Commission, Gatun, Cana! Zone. 
*Foss, Freperick E. Professor of Civil Engineering, 
Cooper Union, New York, N. Y. 
. *Foucar, Epouarp L. President, Foucor, Ray and Simon, 
512 Folsom Street, San Francisco, Cal. 
. *FOUGNER, HERMANN. Civil Engineer, 25 Madison Square, 
North, New York, N. Y. 
*FOWLER, GEORGE L. Associate Editor, Railway Age 
Gazelle, 83 Fulton Street, New York, N. Y. 
Fox, ADAM H. President, American Equipment Company, 
Norristown, Pa. 
Francis, J. RicHARD. Chemist, Cleveland, Cincinnati, 
Chicago and St. Louis Railway, Indianapolis, Ind. 
FRANK, JEROME W. Chemist, Standard Varnish Works, 
29 Broadway, New York, N. Y. — — 
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TFRANKFURTER, P. W._ Assistant Engineer of Tests, 
Baldwin Locomotive Works, 230 West Seymour Street, 
Germantown, Philadelphia, Pa. 

*FRANKLIN INstiruTE. R. B. Owens, Secretary, 15 South 
Seventh Street, Philadelphia, Pa. 

* FRANKLIN MANUFACTURING ComPANy, H. H. 400 South 
Geddes Street, Syracuse, N. Y. 

FRANKLIN STEEL Company. Edward EK. Hughes, Vice- 
President and General Manager, Franklin, Pa. 

*FREEMAN, JOHN R. Consulting Engineer, 814 Banigan 
Building, Providence, R. I. 

FRENCH, JAMES B. Bridge Engineer, Room 1276, 50 
Church Street, New York, N. Y. 

*FRIEND, O. C. 1641 Wisconsin Street, Racine, Wis. 

FROEHLING AND RoBertson. Analytical Chemists, Chemi- 
cal and Mining Engineers, 17 South Twelfth Street, Rich- 
mond, Va. 

FRouMAN, E. D. Secretary, The S. Obermayer Company, 
Pittsburgh, Pa. 

*IFRy, LAwrorD H. ‘Technical Representative in Europe 
of the Baldwin Locomotive Works, 34 Victoria Street, 
London, S. W., England. 

FRYE, ALBERT I. Consulting Engineer, 704 President 
Street, Brooklyn, N. Y. 

*FULLER, ALMON H. Professor of Civil Engincering, 
Washington University, University Station, Seattle, Wash. 

FULLER, CHARLES E. Associate Professor of Mechanical 
Engineering, Massachusetts Institute of Technology, 
Boston, Mass. 

FULLER, GEoRGE F. (see The Wyman and Gordon Com- 
pany). 

FULLER, J. W. (see The Allentown Port and Cement Com- 
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. Futter, J. W., Jr. General Manager, Lehigh Car Wheel 


and Axle Works, Catasauqua, Pa. 


. FULLER, WiLt1AM B. Expert Engineer, Mexican Northern 
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Power Company, Limited, Santa Rosalie, Chihuahua, | 
Mexico. 
*FULWEILER, W. HERBERT. Department of Tests, United — 


Improvement Building, Broad and Arch Strects, Phila- 


_ Gas Improvement Company, Room 514, United Gas 


delphia, Pa. 
FURNESS, RADCLYFFE (see Midvale Steel Company). 
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Furst, E. W. With The Grassilli Chemical Company, 

784 Arcade, Cleveland, O. 


Gapp, CHARLES J. Engineer, American Iron and Steel 
Manufacturing Company, Lebanon, Pa. 

*GAEHR, Davip. Contracting Engineer, 950 Rockefeller 
Building, Cleveland, O. 

*GAGE, Rosert B. Cheniist, New Jersey Geological 
Survey and New Jersey State Road Commission, 
Trenton, N. J. 

*GAINES, RicHARD H. Chemist, Board of Water Supply, 
New York City, 147 Varick Street, New York, N. Y. 

GALBRAITH, J. Principal, School of Practical Science, 
University of Toronto, ‘Toronto, Canada. 

TGaLLociy, Harry P. Civil Engineer, 620 West One 
Hundred and Thirty-eighth Street, New York, N. Y. 
*GANNON, THOMAS J. Engineer in charge of Mechanical 
Division and Inspection, Department of Water Supply, 

Gas and Electricity, 13 Park Row, New York, N. Y. 

Chief Chemist, Chicago Portland 

Cement Co., Oglesby, 

S. Metallurgical Department, Illinois 

Steel Company, South Chicago, III. 

Assistant Professor of Civil Engineer- 
ing, University of Kansas, Lawrence, Kan. 

tGaARDNER, HENRY A. Assistant Director, The Institute 
of Industrial Research, Nineteenth and B Streets, 
N. W., Washington, D. C. 

GARFIELD, ALEXANDER STANLEY. Chief Engineer, Cie. 
Francaise ‘Thomson-Houston; Consulting Engineer, 
Mediterranean Thomson-Houston Company and Gen- 
eral Electric Company. 67 Avenue De Malakoff, Paris, 
France. 

GARLINGHOUSF, F. L. Structural Engineer, Jones and 
Laughlin Steel Company, Glenshaw, Pa. 

*GARRISON, O. L. President, Big Muddy Coal and Iron 
Company, 912 Wainwright Building, St. Louis, Mo. 

GARTLEY, W. H. (see United Gas Improvement Company). 

tGarvin, Burr K. Civ] Engineer, 230 West Ninety- 
seventh Street, New York, N. Y. 

Gates, A.W. Secretary and General Manager, Monmouth 

Mining and Manufacturing Company, Monmouth, Ill. a 
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tg10. GAYLEY, JAMES. Manufacturer, 71 Broadway, New York, 


1907. Geer, WittiAM C. Chief Chemist, B. F. Goodrich Com- 
pany, Akron, O. 
1908. GENERAL ELEctric Company. J. A. Capp, Chief of Test- 
ing Laboratory, Schenectady, N. Y. 
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Darke, Chief of Testing Laboratories, West Lynn, 
Mass. 
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1909. GEORGE, W. H. Secretary, Cowell Portland Cement Com- 
pany, 95 Market Street, San Francisco, Cal. 
1910. GERETY, R. M. Architectural Engineer, Department of 
- Buildings, Chicago, IIl. 
1905. *GeRLACH, O. Manager, Mobile Portland Cement and 
Coal Company, St. Stephens, Ala. 
1902. *GERSTELL, A. F. Vice-President and General Manager, | 
Alpha Portland Cement Company, Alpha, N. J. | 
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em Railway Company, 414 Thirteenth Avenue, S. W., 
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1902. Gipps, A. W. (First Vice-President). Chief Mechan‘cal 
Engineer, Pennsylvan‘a Railroad Company, Broad 
Street Station, Philadelphia, Pa. 
tGinson, F. I. Superintendent, Paint Department, 
Southern Cotton Oil Company, Savannah, Ga. 
GriesL_eR, ARTHUR. Consulting Enginecr, Dayton, O. 
{Grrrorp, A. McK. Chemist, General Electric Company, 
Pittsheld Works, 20 Linden Strect, Pittsfield, Mass. 
Gitc, Henry F. 1223 Island Avenue, N.S., Pittsburgh, a =" 
Pa. 
*GiLL, Aucustus H. Assistant Professor of 


Analysis, Massachusetts Institute of Technology, Boston, 
Mass. 

GILLESPIE, J. M. Assistant General Manager, Lockhart — 
Iron and Steel Company, Pittsburgh, Pa. 

Girt, CuristIAN (see The Perfection Spring Company). 

. *Grroux, Gustave. Inspector of Materials, Canadian 

Pacific Railway Company, East Craig Street, 
treal, Canada. 
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C. B Shoemaker, President, 
603-608 Harrison Building, Philadelphia, Pa. 

*GLOVER, GEORGE J. General Contractor, 1111 Hibernia 
suilding, New Orleans, La. 

tGLueck, FRANK J. Civil Eng’neer, 2004 Fairmount 
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Public Roads, United States Department of Agriculture, 
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GOLDBERG, H. (see Aluminum Caslings Company). 

*GOLDMARK, HENRY. Designing Engineer, Isthmian Canal 
Commission, Culebra, Canal Zone. 

*(GOODENOUGH, WALTER. Engineer, Stone and Webster 
Engineering Corporation, Boston, Mass. 

GOopMAN, CARLTON M. Superintendent, Standard Port- 
land Cement Company, Leeds, Ala. 

Goopricu Company, THe B. W. C. 

Chemist, Akron, O. 

E. P. Consulting Engineer, 35 Nassau 

Street, New York, N. Y. 

GoopricH, NATHANIEL L. (see West Virginia University 
Library). 

Goopsprep, G. M. Metallurgist, National Tube Com- 
pany, McKeesport, Pa. 

*GORMULLY, A. R. Contracting Department, United States 
Motor Company, 896 West End Ave., New York, 
N. Y. 

Goss, Epwarp Q. Assistant Manager, Scovill Manu- 
facturing Company, Waterbury, Conn. 

Goss, OtIver P. M. Engineer of Timber Tests, United 
States Forest Service. For Mail: Box 112, University 
Station, Seattle, Wash. 

*Goss, WILLIAM F. M. Dean of the Schools of Engineer- 
ing, University of Illinois, Urbana, II. 

Goutp, C. H. (see McGill University Library). 

GouLp, W. S._ President, Fucl Engineering Company of 
New York, 59 Pearl Street, New York, N. Y. 

*Gowle, WILLIAM. Box 175, Kittanning, Pa. 

*tGrar, SamMuEL Herman. Instructor in Mechanical 

Engineering, State Agricultural College, Corvallis, Ore. 
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1911. {GRAHAM, WiLLIAM E. Inspector, R. W. Hunt and Com- 
pany, 536 Jackson Street, Gary, Ind. 

1911. {GRANGER, L. D. Metallurgist, American Steel and Wire 
Company, 94 Grove Street, Worcester, Mass. 

*GRANT, JOHN Ropert. Consulting Civil Engineer, 503 
Cotton Bui ding, Vancouver, B. C. 

1912. [GRANTEN, SYLVESTER H. ‘Testing Engineer, Isthmian 
Canal Commission, Culebra, Canal Zone. 

Gray, C. D. (see J. G. While and Company). 
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water Oil Company, East Twenty-second St., Bayonne, 
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pany, East Twenty-second Street, Bayonne, N. J. 
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Steel Company, Washington, Pa. 
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1905. GREENE, GEORGE W._ Inspecting Engineer, American 
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Pittsburgh, Pa. 

1912. *{GREENE, HERMANN L. Chief Chemist, J. H. Wil- 
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Tests, Department of State Engineering and Surveying, 
Albany, N. Y. 

1907. *GreEGG, Norris B. President, Mound City Paint and 
Color Company, St. Louis, Mo. 
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= 
4 
= < 
a t 
. 
= 
we 
bis 
= 
a 
of 
i 
J 


ELECTED. 
Grecory, W. B. (see Tulane University, Deparimen: oj 

Experimental Engineering). 

1902 GREINER, J. E. Consulting Engineer, 1308 Fidelity 
Building, Baltimore, Md. 

1910. GRIFFITH, J. K. 303 Susquehanna Avenue, Pittston, Pa. 
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pany, 604 Pennsylvania Building, Philadelphia, Pa. 

1906. *Grirrirus, T.S. General Manager, Canadian Inspection 
Company, 204 St. James Street, Montreal, Canada. 

i912. *GriswoLp, H. C. Assistant Inspecting Engineer, IIli- 
nois Steel Company, 72 West Adams Street, Chicago, 
Ill. 

1910. GROSE, JAMES H. Superintendent, Howard Axle Works, 
Carnegie Steel Company, Homestead, Pa. 

1909. *GUDEMAN, EDWARD. Chemical Engineer, 903 Postal 
Telegraph Building, Chicago, Ill. 

1907. GuLick, Henry, Jr. Gulick-Henderson Company, 439 
Third Avenue, Pittsburgh, Pa. 

1912. GUTTA PERCHA AND RUBBER MANUFACTURING COMPANY, 
Tue. C. N. Candee, Secretary and General Manager, 
47 Yonge Street, Toronto, Canada. 


1908. HAAs, FRANK R. Consulting Engineer, The Consolida- 
tion Coal Company, Fairmont, W. Va. 

1906. *Haprietp, R. A. Steel Manufacturer, Hecla Works, 
Sheffield, England. 

1901. HAGAR, Epwarp M. President, Universal Portland Ce- 
ment Company, Commercial Bank Building, Chicago, II. 

tg1o. Hacrr, ALBert B. Secretary, Fidelity Engineering and 
Inspecting Company, 30 Church Strect, New York, 
N. Y. 

1906. “Haines, Joun L. Assistant to Vice-President, Jones 
and Laughlin Steel Company, Pittsburgh, Pa. 

1905. “HALDEMAN, Horace L. Treasurer, Pu aski Iron Com- 
pany, 1008 Real Estate Trust Building, Philadelphia, 
Pa. 

1910. *HALE, RicHarpD Kino. Civil Engineer, 85 Water Street, 
Boston, Mass. 

tott. “HALL, CHARLES Contractor and Engineer, 140 
Nassau Street, New York, N. Y. 

tgio. HALL, CLARENCE. Explosives Engineer, Forticth and 

sutler Streets, Pittsburgh, Pa. 
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ELECTED. 
{Hatt, B. Chemist and Engineer of Tests, 
Cleveland, Cincinnati, Chicago and St. Louis 
Railroad, 2329 North Capitol Avenue, Indianapolis, 
Ind. 
. *HALL, Joun H. Metallurgist, Taylor Iron and Steel 
Company, High Bridge, N. J. 
. THatt, Quincy A. Testing Engineer, Isthmian Canal 
Commission, Gorgona, Canal Zone. . 
HALLINEN, J. E . (see M. Rumely Company). 


. HAMBURGER, SAMUEL. Assistant Engineer, Department of 


Bridges, City of New York, Park Row Building, New 
York, N. Y. 

. *HaMMOND, GEorGE T. Engineer of Design, Bureau of 
Sewers, Brooklyn, 156 Berkeley Place, Brooklyn, 

. HAMNER, CHaRLES S. Mechanical Engineer, 25 Broad 
Street, New York, N. Y. 

. *tHanna, W. C. Chemist, California Portland Cement 
Company, Colton, Cal. 

. Harpinc, CHESTER. Captain, Corps of Engineers, United 
States Army, Gatun, Canal Zone. 

. Harpinc, W. H. President, Whitehall Cement Manu- 
facturing Company, 1722 Land Title Building, Philadel- 
phia, Pa. 

. *HARGROVE, JULIAN O. Inspector of Asphalt and Cements, 
1603 O Street, N. W., Washington, D. C. 

. HARLAN AND HOLLINGSWORTH CORPORATION, THE. Wil- 
liam G. Coxe, President, Wilmington, Del. 

. *HARRIMAN, N. F. Chemist and Engineer of Tests, Union 
Pacific Railroad, Omaha, Neb. 

Harris, GEORGE W. (see Cornell University Library). 

. *Harris, J. R. Chief Chemist, T. C. I. & R. R. Co., 
Box. 731, Birmingham, Ala. 

. *HarRISON, P. B. General Superintendent, Chicago Rail- 
way Equipment Company, Forty-sixth Street and Win- 
chester Avenue, Chicago, IIl. 

. Hart, O. C. Chemist, Portland Cement Company, Salt _ 

Lake City, Utah. 
‘1902. *HARTFORD STEAM BOILER INSPECTION AND INSURANCE 
Company. Francis B. Allen, Vice-President, Hartford, 
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1904. 


1808. 


1905. 


1904 


1909 


List OF MEMBERS. 


D. 

Hart.Ley, Henry J. Superintendent, Boiler Department, 
William Cramp and Sons Ship and Engine Building 
Company, 1624 Oxford Street, Philadelphia, Pa. 

HARTRANFT CEMENT ComPANy, WILLIAM G. Sole Selling 
Agent for Old Dominion and Phoenix Portland Cement, 
Real Estate Trust Building, Philadelphia, Pa. 

*HARVARD COLLEGE LiBraAry. Alfred C. Potter, Assistant 
Librarian, Cambridge, Mass. 


tott. HARVIE, WILLIAM J. Railway Manager, J. G. White 


and Company, 43 Exchange Place, New York, N. Y. 


1912. HASKELL, EUGENE E. Director, College of Civil En- 


g neering, Cornell University, Ithaca, N. Y. 


1911. *HASTINGS, CHARLES L. General Sales Manager, Vana- 


dium Sales Company of America, 324 Frick Building, 
Pittsburgh, Pa. 


1898. *Hatt, Witt1AM K. Professor of Applied Mechanics, Purdue 


University, Lafayette, Ind. 


tg10. {HAvENs, W. Assistant Engineer, Public Ser- 


vice Commission for the First District, State of New York, 
469 East One Hundred and Thirty fourth Street, New 
York, N. Y. 

. *Hawxuurst, Rospert, Jr. Consulting Engineer, 36 
Bishopsgate, London, E. C., England. 

. Hay, J. T. Chief Chemist, The Stark Rolling Mill Com- 
pany, Canton, O. 


1906. Hayes, J. ARTHUR. Resident Manager, United States 


Cast Iron Pipe and Foundry Company, Burlington, N. J. 


1907. HAYWARD, Henry E. Engincer of Tests, Link-Belt Com- 


pany, Nicetown, Philadelphia, Pa. 


1906. HaywarD, H. W. Instructor, Mechanical Engineering, 


Massachusetts Institute of Technology, Boston, Mass. 


1907. HAZEN, WILLIAM NELSON. Engineer, Expanded Metal 


Engineering Company, Union Building, Newark, N. J. 

. HEALD, E. C. J. Henry Miller, Incorporated, 106 Dover 
Street, Baltimore, Md. 

. HEARNE, W.W. Member of firm Mathew Addy and Com- 
pany, 411 Real Estate Trust Building, Philadelphia, 
Pa. 

. “HEATH, FRANK C. Mechanical Engineer, Schaum and 
Uhlinger, 4045 North Twelfth Street, Philadelphia, Pa. 

. *HEATH, GEORGE L. Chemist, Calumet and Hecla Smelt- 

_ ing Works, Hubbell, Mich. 
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ELECTED. 

1905. Hecke, G. B. Editor, Drugs, Oils and Puints, 634-36 
The Bourse, Philadelphia, Pa. 

1904. HEIDENREICH, E. Ler. Chief Engineer, Builders’ Material 
Supp y Company, Scarritt Building, Kansas City, Mo. 

HemnricH, E. O. City Chemist, 3214 North Thirtieth 
Street, Tacoma, Wash. 

1910. {HEIzMANN, L. J. Mechanical Engineer, Penn Hardware 
Company, 318 North Fifth Street, Reading, Pa. 

1909. HELLER AND WILSON. Consulting Engineers, First National 
Bank Building, San Francisco, Cal. 

1904. *HELWIG, ALFRED. Engineer, Edison Electric Illumina- 
ting Company, 360 Pearl Street, Brooklyn, N. Y. 

1904. *HEMSTREET, GEORGE P. Superintendent, Hastings Pave- 

ment Company, Hastings-upon-Hudson, N. Y. 

HENDEE, Epwarp T. (see Joseph T. Ryerson and Son). 
HENDERSON, Evian (see Manhattan Rubber Manufactur- 
ing Compan) 

1910. HENDRICKS, A. B., Jr. Engineer of Materials, General 
Electric Ratio Pittsfield Works, 212 East Street, 
Pittsfield, Mass. 

Henry, A. S. (see Railway Sieel Spring Company). 

tgtt. “HENRY, JoHN A. Chief Inspector, Homestead Steel 
Works, Carnegie Steel Company, Munhall, Pa. 

1903. HENSHAW, JoHNO. Member, N.S. Bartlett and Company, | 
126 State Street, Boston, Mass. j 

Herpurn, W. M. (see Purdue University Library). 

(909. HEPPINSTALL, C. W. Secretary and Treasurer, Heppinstall 
Forge and Knife Company, Forty-seventh Street and ag 
Allegheny Valley Railway, Pittsburgh, Pa. a 

1904. *HERING, RuporpH. Hydraulic and Sanitary Engineer, 
170 Broadway, New York, N. Y. ; 

1911. HERMAN, BERNARD. Chief Engineer, Maintenance of © 
Way ‘and Shops, Southern Railway, Washington, 
D.C. 

1910. [HERMANN, CHARLES E. Assistant to President, Moose 
Mountain, Limited, 111 Broadway, New York, N. Y. 4 

*[HERMANN, GEORGE E. Inspector, R. W. Hunt and 
Company, 309 White Building, Seattle, Wash. ; 

1910. *HERRESHOFF, JAMES B., JR. Superintendent, Nichols 
Copper Company, Laurel Hill, N. Y. 

1911. *HERRON, JAMES H. Consulting Engineer and Metal- | 

lurgist, Engineers’ Building, Cleveland, O. 
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_ Railroad Company, Pennsylvania Station, Seventh 
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ELECTED. 


*HerRsEY, Mitton L. City and Provincial Analyst, 171 St. 
James Street, Montreal, Canada. 

*Hess, Henry. President, Hess-Bright Manufacturing 
Company and Hess Steel Castings Company, 1510 
Allegheny Avenue, Philadelphia, Pa. 

Hewitt, Tuomas E. Assistant Chemist, American Sheet 
and Tin Plate Company, 331 Atwood Street, Pittsburgh, 
Pa. 

HEYL AND PATTERSON, INCORPORATED. W. J. Patterson, 
President, 50 Water Street, Pittsburgh, Pa. 

*HIBBARD, HENRY D. Consulting Engineer, 144 East 
Seventh Street, Plainfield, N. J. 

Hisss, Manton E. Structural Engineer, Bureau of 
Building Inspection, 317 City Hall, Philadelphia, Pa. 
tHiccins, WiLton A. Wire Mill Superintendent, North- 
ern Aluminum Company, Limited, Shawinigan Falls, 

P. Q., Canada. 

HitpretaH, P.S. Consulting and Inspecting Engineer, 135 
Broadway, New York, N. Y. 

Hites, ELMER K. (see Engineers’ Sociely of Western Pennsyl- 
vania). 

Hitt, C. D. Engineer, Board of Local Improvements 
City Hall, Chicago, Il. 

Hirt, HAtspert P. Engineer, 30 Church Street, New 
York, N. Y. 

Hitt, S., JR. Consulting Engineer, 100 William 
Street, New York, N. Y. 

HILLEBRAND, W. F. Chief Chemist, Bureau of Standards, 
Washington, D. C. 

*HILLES, RAYMOND W. Sales Manager, S. H. French and 
Company, York Avenue, Fourth and Callowhill Streets, 
Philadelphia, Pa. 

tHinricus, Apoipn. Civil Engineer, 179 Lewis Avenue, 
Brooklyn, N. Y. 

Hircucock, LAWRENCE. (see Kelley Island Lime and 
Trans portalion Company). 

tHoar, Joun C. Civil Engineer, 21 St. Mary’s Avenue, 
Troy, N. Y. 

HocksTeETtTeER, Ropert. Vice-President, The Ault and 
Wiborg Company, Cincinnati, O. 

Hopces, Harrison B. Purchasing Agent, Long Island 


Avenue and Thirty-third Street, New York, N. Y. 
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ELECTED. 


1904. 
1907. 


1912. 


1907. 
Igi2. 
1900. 


1903. 


1907. 


*Horr, OLrar. Consulting Engineer, 149 Broadway, New 
York, N. Y. 

tHorruine, JoHN. First Assistant Chemist, Union Pacific 
Railroad Company, Omaha, Neb. 

*HormMan, G. MAx. President, National Steel Casting 
Company, 1118 Calhoun Street, Fort Wayne, Ind. 

*HoGuE, CHESTER J. Constructing Engineer, The 
Concrete Engineering Company, Room 1104, 141 Milk 
Street, Boston, Mass. 

*tHont, LEONARD Louis. Inspector of Materials, 
Bureau of Inspection, 1209 Merchants Exchange, San 
Francisco, Cal. 

tHotmes, Appison F. Instructor, Mechanical Engincer- 
ing, Massachusetts Institute of Technology, Boston, 
Mass. 

HotmeEs, A. Director, Bureau of Mines, Washing- 
ton, D. C. 

*Hotst, J. L. Engineer of Structures, New York Central 
and Hudson River Railroad, Room 5625, 70 East Forty- 
fifth Street, New York, N. Y. 

Hook, A. S. (see Calamut Steel Company). 


. “Hooker, A. H. Hooker Electrochemical Company, 


Niagara Falls, N. Y. 

Hoover, W. C.  Secretary-Treasurer and Manager, Port- 
land Drain Tile Company, Portland, Ind. 

*Hopkins, GEORGE A. Metallurgist, Carnegie Steel Com- 
pany, Munhall, Pa. 


. Horn, A.C. Waterproofing Contractor, 8-10 Burling Slip, 


New York, N. Y. 
Horne, H. J. (see John A. Roebling’s Sons Company). 


. *Hovey, O. E. Assistant Chief Engineer, American Bridge 


Company of New York, Hudson Terminal, 30 Church 
Street, New York, N. Y. 


. Howarp, JAmMeEs Engineer-Physicist, Bureau of Stand- 


ards, Washington, D. C. 


. Howarp, James W. Consulting Engineer, 1 Broadway, 


New York, N. Y. 


. Howarp, L. E. 215 Niagara Street, Lockport, N. Y. 
. *HOWARD, O. ZELL. Mechanical Engineer, 356 West One 


Hundred and Forty-fifth Street, New York, N. Y. 
Howe, H. E. (see Bausch and Lomb Optical Company). 
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*Howe, Henry M. Professor of Metallurgy, Columbia 
University, Broad Brook Road, Bedford Hills, N. Y. 

Howe, MAtverp A. Professor of Civil Engineering, Rose 
Polytechnic Institute, 2108 North Tenth Street, Terre 
Haute, Ind. 

*HoweLt, S. A. Engineer of Tests, He'ler Brothers 
Company, Newark, N. J. For Mail: 354 Livingston 
Street, Elizabeth, N. J. 

HOWELL, SPENCER P. Assistant Engineer, Bureau of Mines, 
Fortieth and Butler Streets, Pittsburgh, Pa. 

Hoxie, FrepERIcK J. Engineer and Special Inspector, 
Mutual Fire Insurance Company’s Factory, Phenix, 

*Hoyr Company. J. Clarence McGrew, Engineer 
of Tests, St. Louis, Mo. 

*Hoyt, Ropert O. Engineer, United States Reclamation 
Service, Box 551, Helena, Mont. 

*HuBBARD, Prevost. Chief, Division of Roads and 
Pavements, The Inst’tute of Industrial Research, Nine- 
teenth and B Streets, N. W., Washington, D. C. 

*HUBBELL, C. A. President, R. Almond Manufacturing 
Company, Ashburnham, Mass. 

Huser, FrepericK W. Consulting Chemical Engineer, 
-.633 Title Insurance Building, Los Angeles, Cal. 

HUGHES AND Patterson. Manufacturers of Bar Iron, 800 
Richmond Street, Philadelphia, Pa. 

Hucues, Epwarp E. (see Franklin Steel Company). 

*HuGHES, Hector J. Assistant Professor of Hydraulics and 
Sanitary Engineering, Harvard University, 114 Pierce 
Hall, Cambridge, Mass. 

Hucues, James L. (see Worth Brothers Company). 

HucuHes, L. S. Chief Chemist, Picher Lead .Company, 
Tacoma Building, Chicago, Ill. 

Hume, A. P. Engineer of Tests, American Bridge Company, 
Pencoyd, Pa. 

*HumpPurey, RicnArp L. Consulting Engineer and Chem- 
ist, 805 Harrison Building, P hiladelphia, Pa. 


ELECTED. 
1896. 
1909. 
1912. 
—Igto. 
1909. 
1905. 
4 ‘1912. 
1908. 
1904. 
1905. 


. Hunnincs, S. V. Chemist and Engineer of Tests, Amer- 


ican Locomotive Company, Schenectady, N. Y. 


. *Hunt, Loren E. Bureau of Engineering, Department 


of Public Works, San Franc’sco, Cal. For Mail: 2639 


ilbert Street, San rancisco, Cal. 
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ELECTED. 


1899. 


1907. 


*HUNT AND Company, Ropert W. Inspecting and Test- 
ing Engineers. Robert W. Hunt (President).- 1121 
The Rookery, Chicago, IIl. 

*Hunr Company, Limirep, Ropert W. T. C. Irving, 
Jr., Vice-President, Traders’ Bank Building, Toronto, 
Canada. 

*tHuNTINGTON, W. C. Advanced Student, Kénigliche 
Technische Hochschule, Aachen. For Mail: Care of 
C. W. Huntington, General Superintendent, Central 
Railroad of New Jersey, 143 Liberty Street, New York, 
N. Y. 

Huston, CHARLES L. (see Lukens Iron and Steel Com- 


pany). 


. Hutcuins, H.C. Secretary, Ajax Forge Company, Hoyne 


Street and Blue Island Avenue, Chicago, III. 


. Hutcuinson, Cary T. Consulting Engineer, 60 Wall 


1905. 


1903. 


1906. 


1904. 


1900. 


Igtt. 


1go0. 
IQII. 
Igt2. 


1912. 


Street, New York, N. Y. 

Iiype, A. Lincoin. Assistant Professor of Bridge Engi- 
neering, University of Missouri, Columbia, Mo. 

Hype, Cuartes G. Assistant Professor of Sanitary Engi- 
neering, University of California, Berkeley, Cal. 


Ickes, ELwoop T. Inspector, Carnegie Steel Company, 
Room 522, Carnegie Building, Pittsburgh, Pa. 

*ILLInoIs CENTRAL RAILROAD Company. W. L. Park, 
Vice-President and General Manager, Commercial 
National Bank Building, Chicago, IIl. 

*ILLINOIS STEEL Company. P. E. Carhart, Inspecting 
Engineer, 1139 Commercial National Bank Build ng, 
Chicago, Il. 

IMPERIAL WIRE AND CABLE Company, LIMITED. Edward 
F. Sise, Managing Director, Box 3210, Montreal, 
Canada. 

INGALLS, F. P. Chemist, John W. Masury and Son, 15 
Glenada Place, Brooklyn, N. Y. 

*INGBERG, S. H. Structural Engineer, 5601 Wash’ngton 
Avenue, Chicago, III. 

INLAND STEEL Company. G. H. Jones, Vice-President, 
1105 First National Bank Building, Chicago, II. 


INSPECTION DEPARTMENT, ASSOCIATED FACTORY MUTUAL | 


FIRE INSURANCE Company. C. H. Phinney, Secretary © 


_ of Department, 31 Milk Street, Boston, Mass. 
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List OF MEMBERS. 


ELECTED. 

1902. INTERNATIONAL ACHESON GRAPHITE CompANY. Manu- 
facturers of Graphite and Graphite Articles. W. Acheson 
Smith, Vice-President, Niagara Falls, N. Y. 

1904. *INTERNATIONAL HARVESTER Company. John G. Wood, 
Manager, Western Works, t10o Harvester Building, 
Chicago, Il. 

1908. *INTERNATIONAL PAPER Company. Charles F. Rhodes, 
Superintendent, Bureau of Tests, Glens Falls, N. Y. 

1911. *INTERSTATE IRON AND STEEL Company. S. J. Llewellyn, 
President, First National Bank Build’ng, Chicago, IIl. 

1911. IRELAND, W. G. Special Representative, Jamison Coal 
and Coke Company, 1507 Oliver Building, Pittsburgh, 
Pa. 

1906. *IROoN AcE, Tue. A. I. Findley, Editor, 14 Park Place, 
New York, N. Y. 

Irons, Ropert H. (see Central Tron and Steel Company). 
IRVINE, oo K. (see Rock Products). 
IRvING, T .C., JR. (see Robert W. Hunt Company, Limited). 


Jackson, H. A. (see Eastern Hard Fibre Company). 

1912. JACOBY, Henry S_ Professor of Bridge Engineering, 
Cornell University, 58 Thurston Avenue, Ithaca, 
N. Y. 

1896. JARECKI, ALEXANDER. Superintendent, Jarecki Manufac- 
turing Company, Limited, Erie, Pa. 

1905. JEFFERS, JOHN M. Oil Inspector, National Tube Com- 
pany, 1603 Jenny Lind Street, McKeesport, Pa. 

1911. {JeFFERSON,H.F. Ass’stant Manager, United and Globe 
Rubber Manufacturing Company, 2002 Farmers’ Bank 
Building, Pittsburgh, Pa. 

1910. *JENKINS, A. Lewis. Assistant Professor of Mechanical 
Engineering, University of Cincinnati, Cincinnati, O. 

Jenkins, WEsTON, JR. (see Rome Merchant Iron Mill). 

1908. JENKS, RoBertT J. Manager, Berwind-White Coal Mining 
Company, 1 Broadway, New York, N. Y. 

1910. *JENNINGS, RoBerRT E. President, The Carpenter Stecl 
Company, 100 Broadway, New York, N. Y. 

1911. *{JENNINGS, ROBERT EUGENE, 2ND. Assistant Superin- 
tendent, Titan Steel Casting Company, 4o Park Place, 
Newark, N. J. 

tgog. tJeNnison, H. C. Testing of Materials, The Coe Brass 
Manufacturing ‘Company, Ansonia, C 
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OF MEMBERS. 


ELECTED. 


1912. JENSEN, J. NORMAN. 


1g0o. 
1903. 
1903. 


1904. 


1904. 


*JOHNS-PRATT Company, THE. 


2, *JONES AND LAUGHLIN STEEL COMPANY. 


Architectural Engineer, Department 
of Buildings, City Hall, Chicago, IIl. 

*JeweETtT, J. Y. Cement Expert, United States Reclama- 
tion Service, 408 Commonwealth Building, Denver, 
Colo. 

Jos, Rosert. Vice-President, Milton Hersey Company, 
Limited, 171 St. James Street, Montreal, Canada. 

* JOHNSON, ALBERT L. Second Vice-President, Corrugated 
Bar Company, Mutual Life Building, Buffalo, N. Y. 
Jonnson, ArTHUR N. State Highway Engineer, Spring- 

field, Il. 

JoHNsoNn, CHARLES W. Assistant Manager of Works, 
Westinghouse Electric and Manufacturing Company, 

5890 Hobart Street, Pittsburgh, Pa. 

Jounson, V. (see National Fireproofing Company). 

Jounson, GitBert H. (see Isaac G. Johnson and Com- 
pany). 

Jounson, J. E. (see Lake Superior Iron and Chemical Com- 
pany). 

Jounson, J.S. A. Professor of Experimental Engineering, 
Virginia Polytechnic Institute, Blacksburg, Va. 

Jounson, Lewis J. Professor of Civil Engineering, Har- 

vard University, 309 Pierce Hall, Cambridge, Mass 

JOHNSON, PHELPs (see Dominion Bridge Company). 


. {Jounson, Reeves K. Engineer of Tests, Baldwin Loco- 


motive Works, Philadelphia, Pa. 


. "JOHNSON AND Company, Isaac G. Gilbert H. Johnson, 


Treasurer, Spuyten Duyvil, New York, N. Y. 

Robert B. Lattin, Electri- 
cal Engineer, 555 Capitol Avenue, Hartford, Conn. 

Jounston, W. A. (see The S. S. White Dental Manufactur- 


ing Company). 


. Jounston, Witt1AM A. Associate Professor of Mechani- 


cal Engineering, Massachusetts Institute of Technology 
Boston, Mass. 
Jounstone, A. P. (see The Sherwin-Williams Company). 
Willis L. King, 
Vice-President, Pittsburgh, Pa. 


. *Jones, C.R. Professor of Mechanicai Engineering, West 


Virginia University, Morgantown, W. Va. 
Jones, G. H. (see In!and Steel Company). 
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442 List OF MEMBERS. 


ELECTED. 

1911. {Jones, H. M. Chemist, Engineering Department of Salt 
Lake, 504 City and County Building, Salt Lake City, 
Utah. 

1909. JONES, Jesse L. In charge of Physical and Chemical Labo- 
ratory, Research Division, Westinghouse Electric and 
Manufacturing Company, Pittsburgh, Pa. For Mail: 612 
E Street, Oakmont, Pa 

1908. Jones, JoHN H. President, The Pittsburg-Buflalo Com 
pany, 414 Frick Building, Pittsburgh, Pa. 

191t. [Jones, Joun L. Assistant Professor of Mechanical Engi- 
neering, Oklahoma Agricultural and Mechanical College, 
303 West Street, Stillwater, Okla. 

1909. JONES, J. RAYMOND. Engineering Department, Alan Wood 
Iron and Steel Company, Morris Building, Philadelphia, 
Pa. 

*JONES, MorGAN President, Morgan T. Jones Com- 
pany, 419 Monadnock Block, Chicago, IIl. 

1908. JONes, SULLIVAN W. Architect, 63 William Street, New 
York, N. Y. 

1908. JONSON, ERNst. Enzineer Inspector, Board of Water 
Supply, 147 Varick Street, New York, N. Y. 

1910. {JorDAN, Harry FE. Superintendent, Filtration Depart- 
ment, Indianapolis Water Company, 113 Monument 
Place, Indianapolis, Ind. 

1912. JosePH, J. G. President, Buffalo Steel Company, Tona- 
wanda, N. Y. 

1908. Jostas, HERMAN. Purchasing Agent, The Cuba Railroad, 
52 Will'am Street, New York, N. Y. 

Igit. JUMPER, CHARLES H. Chemical Engineer, Research 
Department, General Motor Company, Detroit, Mich. 

JUNKENFELD, P. (see Commonwealth- Edison Company). 


KAELBLE, CARL (see Technischer Verein, New York). 
1912. KANSAS STATE AGRICULTURAL COLLEGE Liprary. A. B. 
Smith, Librarian, Manhattan, Kan. 
roto. *KARR, C. P. 1108 Putnam Avenue, Plainfield, N. J. 
1906. *KAUFMAN, GuSTAVE. Contracting Engineer, 85 Ninth 
Street, Brooklyn, N. Y. 
1907. *KAVANAUGH, WILLIAM H. Professor of Experimental 
“engineering, University of Minnesota, Minneapolis, Minn. 
1904. *Kay, EpGar B. Professor of Engineering, of 
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List OF MEMBERS. 


ELECTED. 

Kay, J. A. (see The Rai!way Gazette). 

1907. KAyLoR, JoHN J. Inspector, Atchison, Topeka and 
Santa Fé Railway, 1616 Orchlee Street, N. S., Pitts- 
burgh, Pa. 

KEALLY, A. A. (see Sharon Steel Hoop Company). 

KEARNS, W. EF. President, William I’. Kearns Company, 
240 Albany Street, Cambridge, Mass. 

Keay, H. O. Professor of Transportation, and Director 
of Department of Railways, McGiil University, Mon- 
treal, Canada. 

TKEELER, WARREN I. Chemist, Va'entine and Company, 
Brooklyn, N. Y., and President, Davenport and Keeler, 
Incorporated, New Britain, Conn., 364 Manhattan 
Avenue, Brooklyn, N. Y. 

. *KELLER, ARTHUR R. Professor of Civil Engineering, Col- 
lege of Hawaii, 1560 Magazine Street, Honolulu, T. H. 

. KELLEY, FREDERICK W._ Vice-President, Helderburg 
Cement Company, 78 State Street, Albany, N. Y. 

. Ke_tey IstAND LIME AND TRANSPORTATION COMPANY. 
Lawrence Hitchcock General Sales Manager,Cleveland,O. 

. KELLOGG AND SONS, SPENCER. Special Oil Departments, 
Buffalo, N. Y. 

. *{Ketsey, Vicror V. Chemist, Carolina, Clinchfield and 
Ohio Railway, Erwin, Tenn. 

KEMMERER, JOHN L. Coal Operator, 143 Liberty Street, 
New York, N. Y. 

. Kenpic, R. B. General Mechanical Engineer, New York 
Central Lines, Grand Central Station, New York, N. Y. 

KENERSON, WILLIAM H. (see Brown University, Depart- 
ment of Mechanical Engineering). 

. KENNEDY, FRANK G., JR. 1312 Morris Building, Phila- 
delphia, Pa. 

* KENNEDY, JEREMIAH J. Consulting Engineer, 52 Broad- 
way New York, N. Y. 

. KENNEDY, J. SARSFIELD. Architect, Temp'e Bar Building, 
Brooklyn N. Y. 

. *Kenney, E. F. . Metallurgical Engineer, Cambria Steel 
Company, Johnstown, Pa. 

KENNEY, LEwis HosBart. Draftsman in charge, Manufac- 
turing Department, Machinery Division, United States 
Navy Yard, Philadelphia, Pa. 

KENT, WILLIAM. Professor of Mechanical Engineering, 
49 Union Street, Montclair, N. J. 
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1908. Kent, W. C. Second Vice-President, Whitehall Portland 


4 Cement Company, 1722 Land Title Building, Philadcl- 

a phia, Pa. 

A KERLIN, W. D. (see Camden Forge Company). 

4 1910. *{Kerr, C. H. Research Ceramic Chemist, Pittsburg , 
Plate Glass Company, Creighton, Pa. 


rgtt. KersHaAw, H. Engineer, Paving and Roads 
Division, The Texas Company, 17 Battery Place, New 
York, N. Y. 


1911. Kess_er, J. J. President, Dielectric Manufacturing Com- 
pany, 224 South Vandeventer Avenue, St. Louis, Mo. 
1go5. Kercuum, Mito S. Dean of the College of Engineering, 
: and Professor of Civil Engineering, University of Col- 
orado, Boulder, Colo 
: 1908. *Kewisu, W. H. Superintendent Plant No. 10, The 
Canadian Cement Company, Calgary, Albertha, 
Canada 
g@ 1907. Krerer, H. E. Chemist, Edison Portland Cement Com- 
_ pany, Stewartsville, N. J. 
1912. {Krerer, Herman G.  Metallurgist, Timken Roller 
_ Bearing Company, Canton, O. 
. 1903. KireseL, W. F., Jr. Assistant Mechanical Engineer, Penn- 
i sylvania Railroad Company, Altoona, Pa. 
” 1906. *Kimmet, H. R. Chemist, Industrial ‘Testing Laboratory, 
Supcrior Building, Cleveland, O. 
1gt1. *Krnp, Morris. General Manager, Pacific Portland 
Cement Company, Cement, Cal. 
tgtt. Kinc, CARL. Instructor, Wentworth Institute, Boston, 
Mass , 7 St. John Street, Jamiaca Plain, Mass. 
1910. Kinc, D. M. Major, Ordnance Department, United 
States Army, Rock Island Arsenal, Rock Island, Il. 
*KiNG, GEORGE I. Chief Engineer, Middletown Car Com- 
pany, Middletown, Pa. For Mail: Standard Steel Car 
Company, Butler, Pa. 
KinG, WILLIs L. (see Jones and Laughlin Steel Company). 
1899. *KINKEAD, J. A. Manager of Sales, The Parkesburg Iron 
Company, 2601 Singer Building, New York, N. Y. 
1908. *{ KINNEY, WittIAM M. Assistant Inspecting Engineer, 
Universal Cement Company, 522 Frick Build- 
ing, Pittsburgh, P 
1902. *KiRCHHOFF, C. Rhineland Court, 244 Riverside Drive, 
New York, N. Y. 
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1903. *KIRCHNER, PauL A. Structural Engineer, 40 West 
Thirty-sixth Street, New York, N. Y. 

1909. {KIRSCHBRAUN, LEsTER. Asphalt Chemist, City of Chicago, 
160 North Fifth Avenue, Chicago, III. 

1903. *KitTREDGE,H. G. Secretary, The Kay and Ess Company, 
Dayton, O. 

2. *KLEIN, Orro H. Director, Standard Testing Laboratory 
of New York City, 127 Franklin Street, New York, N. Y. 

. H. Superintendent, Dixie Portland 
Cement Company, Richard City, Tenn. 

. [KNappenBercer, H. L. Chief C hemist, The Vancouver 
Portland Cement Company, Limited, Tod Inlet, British 
Columbia, Canada. 

. “Knicuton, J. A. Department of Bridges, Park Row 
Building, New York, N. Y. 

. *KNISELY, EDwarD S. Western Representative, Beth- 
Iechem Steel Company, Box 1017, Pittsburgh, Pa. 

. Kocu, Georce B. Foreman, Physical Laboratory, Penn- 
sylvania Railroad Company, 809 Chestnut Avenue, 
Altoona, Pa. 

. TKontuorer, J. Civil Engineer, New Lebanon, 
N. Y. 

. Konr, D. A. Chemist, The Lowe Brothers Company, 
Dayton, O. 

2. {[Kommers, J. B. Instructor in Mechanics, University 
of Wisconsin, Madison, Wis. 

. *KRANZ, W. G. Superintendent, Steel Casting Works, The 
National Malleable Castings Company, Sharon, Pa. 

. *KREUZPOINTNER, PAUL. Pennsylvania Railroad Company, 
Altoona, Pa. 

. Krupp Company, Frirep. Emil Ehrensberger, Director, 
Essen, Germany. 

. *Kunz, GEorGE F. Gem Expert, Tiflany and Company, 
4o1 Fifth Avenue, New York, N. Y. 


. LABORATORIO CENTRAL PARA EL ENSAYO DE MATERIALES. 
Escucla de Ingenicros de Caminos, Canales y Puertos, 
Madrid, Spain. 


. La Cuicotre, H. A. Deputy Chief Engineer, Depart-_ 


ment of Bridges, 215 Park Row, New York, N. Y. 


5. *LACKAWANNA STEEL Company. Franklin E. Abbott, 
Inspecting Engineer, Buffalo, N.Y. 
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LAFAYETTE COLLEGE Liprary. J. F. Stonecipher, Li- 
a brarian, Easton, Pa. 
4 1909. LAKE, EpwAarD N. 147 Milk Street, Boston, Mass. 
*LAKE, HENRY B. Chemical Engineer, Canadian Pacific 
Railway, Winnipeg, Canada. 
1g1o. *LAKE SUPERIOR IRON AND CHEMICAL Company. J. E. 
; ] Johnson, Jr., Manager, Ashland, Wis. 
to12. LANE, F. A. General Manager, McCloskey Varnish 
c Company, Thirtieth and Locust Streets, Philadelphia, 
‘Pa. 
1906. LANE, H.C. Chief Draftsman, Maryland Steel Company, 
Sparrows Point, Md. 
1903. *LANE, HENRY M. Foundry Engineer and Metallurgist, 


10613 Greenlawn Avenue, Cleveland, O. 

LANGDON, PALMER H. (see The Metal Industry). 

TLaNGstrRoTH, CLirFoRD B. Mechanical Engineer, 37 
Lake Place, New Haven, Conn. 

*LanzA, GAETANO. The Montpelier, Sixty-third and 
Oxford Streets, Overbrook, Philadelphia, Pa. 

Lapp, Joun S. (see The Locke Insulator Manufacturing 
Company). 

*LARNED, E.S. Manager, United Building Materials Com- 
pany, ror Milk Street, Boston, Mass. 

Larsson, C. G. E. Assistant Chief Engineer, American 
Bridge Company of New York, 30 Church Street, New 
York, N. Y. 

tLasier, E. L. Laboratory Assistant, Bureau of Stand- 
ards, Washington, D. C. 

Lattin, Rosert B. (see The Johns-Pratt Company). 

LavaAL, Leon. Assistant Director, Dudelange Steel 
Works. For Mail: Care of Société Anomyme des Haute 
fourneaux, Grand Duche de Luxembourg, Germany. 

LAVERIE, Ropert H. Chief Surveyor to the Bureau 
Veritas United States, 17 State Street, New York, N. Y. 

Law, Leroy M. Chemist, Assistant Inspector of Asphalts 
and Cements, District of Columbia, 527 District Build- 
ing, Washington, D. C. 

Lawrie, JAMEs W. Chief Chemist and Inspector of Raw 
Materials, The Pullman Company, 1o106 Prospect Ave- 
nue, Chicago, III. 

Lawson, THomAs R. Willam Howard Hart, Professor 
of Rational and Technical Mechanics, Rensselaer Poly- 
technic Institute, 99 Twelfth Street, Troy, N. Y. 
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1912. “LAYMAN, FRANK E. Ceramic Engineer, Cutler- Hammer 
Manufacturing Company, Milwaukee, Wis. 

LayMAN, J. D. (see University of N evada Library). 

1908. LAZELL, E. Edwards and 


Portland, Ore. 
Le CHATELIER, H. (see Revue de Metallurgie). 
. *LEDOUX AND ‘Company. A. M. Smoot, Chief Chemist, 

99 John Street, New York, N. Y. 

. *LEE, ERNEST EUGENE. Assiatent Electrical and Mechan- 

ical Engineer, Isthmian Canal Commission, Culebra, 

Canal Zone. 

. LeecH, J. O. Inspection Department, Carnegie Steel 

Company, 519 Carnegie Building, Pittsburgh, Pa. 

. LEHIGH VALLEY RAILROAD CoMPANY. Stewart E. Printz, 

Material Inspector, Packerton, Pa. 

. LEIBFRIED, J. E. 19 North Main Street, Bethlehem, Pa. 

. *LESLEY, ROBERT W. President, American Cement Com- 
pany, Pennsylvania Building, Philadelphia, Pa. 

LEVERING, W. L. (see Standard Asphalt and Rubber Com- 

pany). 
. Lewis, ARCHER W. Chief Material Inspector, Norfolk and 
Western Railway Company, Roanoke, Va. 
. Lewis, RANSOME T. Manager, Elmira Plant, Empire 
Bridge Company, 412 West Clinton Street, Elmira, N. Y. 
. *LIDGERWOOD, JOHN H., Jr. Engineer, Lidgerwood Man- 
ufacturing Company, 96 Liberty Street, New York N. Y. 
_ Liccett, Tuomas, Jr. (see United States Sherardizing 
Company). 
to11. “LINCOLN, INCORPORATED, E. S. Consulting Engineer, 
Brookline, Mass. 
1908. LincoLn, H. J. Inspector, Atchison, Topeka, and Santa 
Fé Railway, 407 Ross Avenue, Wilkinsburg, Pa. 
1910. *Lrnpau, A. E. Western Manager, Corrugated Bar 
Company, Commercial National Bank Building, Chi- 
cago, 
tg1t. *{LinpemuTH, Lewis B. With Pennsylvania Steel Com- 
pany, Steelton, Pa. 
1909. *LINDER, Oscar. Chief of Testing Laboratories, Western 
Electric Company, Hawthorne, IIl. 
- 1909. *LINDHARD, P. T. Secretary, F. L. Smidth Company, 50 
Church Street, New York, N. Y. 
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*tLinpsay, R. W. Chemist, Pratt and Lambert, Buffalo, 
N.Y 


1909. 


*Lipscy, THomas E. L. Assistant Engineer, Isthmian 
Canal Commission, Culebra, Canal Zone. 

LitCHFIELD, NORMAN (see American Electric Railway Engi- 
neering Association). 

*LITTLE, INCORPORATED, A. D. C. F. Woods, Secretary, 
93 Broad Street, Boston, Mass. 


. LitTLeE, CHARLES N. Professor of Civil Engineering, Idaho 


State University, 818 Elm Street, Moscow, Idaho. 
LLEWELLYN, S. J. (see Jnterstaie Iron and Steel Com- 


pany). 


. Litoyps’ REGISTER OF SHIPPING. James H. Mancor, 


Principal Surveyor, United States and Canada, 17 
Battery Place, New York, N. Y. 


. LoBDELL, W. W. President, Lobdell Car Wheel Company, 


Wilmington, Del. 


. Loser, J. B. (Member of Executive Committee). Presi- 


dent, Vulcanite Portland Cement Company, Land Title 
Building, Philadelphia, Pa. 


. Lock, Ropert. President and General Manager, Apollo 


Steel Company, Apollo, Pa. 


. LocKE INSULATOR MANUFACTURING COMPANY, ‘THE. 


John S. Lapp, Secretary, Victor, N. Y. 


. Lockwoop, GREENE AND CoMPANY. Architects and En- 


ginecrs for Industrial Plants, 93 Federal Street, Boston, 
Mass. 


. TLoEpsincER, ALBERT J. Laboratory Engineer, Gencral 


Fire Extinguisher Company, 41 Atlantic Avenue, Provi- 
dence, R. I. 


. *LOHMANN, H. W. Manager, James Stewart and Company, 


Engineers and Contractors, 302 Lincoln Trust Building, 
St. Louis, Mo. 


. Lone, E. McLean. Long and Miller, 172 Fulton Street, 


New York, N. Y. 
Lorp, R. D. (see Pittsburg Forge and Iron Company). 
LOUDENBECK, Harry C. (see Weslinghouse Air Brake Com- 


pany). 


. *Lovett, Atrrep. Consulting Engineer, 819 Harrison 


Building, Philadelphia, Pa. 


. Low, Frank S. Director, Experimental and Research 


Department, Patton Paint Company, 215-231 Lake Street, 
Milwaukee, Wis. 
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1906. 


1899. 


1gOO. 


1908. 
1912. 


1909. 


Low, Witson,H. Head Chemist, The Cudahy Packing — 
Company, South Omaha, Neb. 

LowE BRoTHERS ComPANy, THE. Houston Lowe, Presi- 
dent, Dayton, O. 

Lowe, Houston (see The Lowe Brothers Company). 

*LoweETH, CHARLES F. Chief Engineer, Chicago, Mil-— 
waukee and St. Paul Railway, 1232 Railway Exchange, © 
Chicago, 

*Lucas AND ComMPANY, JoHn. Leo P. Nemzek, Chief 
Chemist, Gibbsboro, N. J. 

Luptow, M. M. Chief Chemist, Southwestern. States | 
Portland Cement Company, Eagle Ford, Tex. 

*LUDLOW VALVE MANUFACTURING CoMPANY. James H. 
Caldwell, Vice-President, Troy, N. Y. 


. *Luenrs, M. Mechanical Engineer, McCreery 


Engineering Company, Toledo, O. 


. Lukens, ALAN N. Mechanical Engincer, Railway Steel 7 


Spring Company, 30 Church Street, New York, N. Y. 


. *LUKENS IRON AND STEEL Company. Charles L. Huston, 


Vice-President, Coatesville, Pa. 


. LUMSDEN, WILLIAM G. Mechanical Engineer, Electric 


Boat Company, Groton, Conn. 


. *LUNDTEIGEN, ANDREAS. Chemist, Peerless Portland — 


Cement Company, Union City, Mich. 


W. Va. 


. [Lyproox, Raymonp. Consulting Chemist, 


. Lyncn, THomas. President, H. C. Frick Coke Company, 


Carnegie Building, Pittsburgh, Pa. 


. *Lyncu, T. D. Engineer of Material Tests, Westinghouse 


Electric and Manufacturing Company, East Pittsburgh, 
Pa. 


. *Lyon, FRANK. Lieutenant-Commander, United States 


Navy, 50 Franklin Street, Annapolis, Md. 
Lyon, Tracy (see General Molors Company). 


. *LytLte, C. W. General Manager, Hubbard Steel Foun- 


dry Company, East Chicago, Ind. 


Topeka and Sante Fé Railway System, Topeka, Kan. 

. *MAcGREGOR, JAMES S. Instructor in Civil Engineering, 
Columbia University, New York, N. Y. 

MacGrecor, JOHN R. Chemist, Picher Lead Company, 
10136 Prospect Avenue, Chicago, Ill. 


. *MacFartanp, H. B. Engineer of Tests, ay Kan. 
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1904. 


*Mack, J. LatHrop. Chief Chemist, Southern States 
Portland Cement Company, Box 83, Rockmart, Ga. 

MacKay, H. M. Associate Professor of Civil Engineering, 
McGill University, Montreal, Canada. 

*fMACKENZIE, KENNETH GERARD. Consulting Engineer, 
The Texas Company, Bayonne, N. J. 

*MAacLAy, WILLIAM W. Consulting Engineer, Lee, Mass. 

MacNas, S. D. Superintendent of Tests of Materials, 
McGill University, Montreal, Canada. 

MACNAUGHTON, MALCOLM (see Joseph Dixon Crucible Com- 


pany). 


. MACNICHOL, CHARLES. Master Painter, 428 Tenth Street, 


Washington, D. C. 


. MacPHERRAN, R. S. Chemist, Allis-Chalmers Company, 


West Allis Works, Milwaukee, Wis. 


. *MaGEE, Guy, Jr. Constructing Engineer, 136 Laurel 


Avenue, Wilmette, Ill. 


. Manon, R. W. Chemist, New York Central and Hudson 


River Railroad, West Albany, N. Y. 

Main, Consulting Engineer and Chemist, 1co 
Broadway, New York, N. Y. 

Major, CHARLES. Manager, Pencoyd Iron Works, Ameri- 
can Bridge Company, Pencoyd, Pa. 

MANcuor, JAMES H. (see Lloyds’ Register of Shipping). 

MANHATTAN RUBBER MANUFACTURING ComPANY.  Eliah 
Henderson, Vice-President, Passaic, N. J. 

MANNHARDT, HANS. 1104 Oakdale Avenue, Chicago, III. 

TMANSFIELD, WARREN M. In charge of Physical Testing 
in Laboratory of Deere and Company, Moline, III. 
843 Forty-fourth Street, Rock Island, IIl. 

* MARBURG, EDGAR (Secrelary-Treasurer). Professor of Civil 
Engineering, University of Pennsylvania, Philadelphia, Pa. 

Maris, JoHN M. Principal, School of Structural Engi- 
neering, International Correspondence Schools, Scranton, 
Pa. 

* MARQUETTE CEMENT MANUFACTURING CoMPANY. T. G. 
Dickinson, Vice-President and General Manager, Mar- 
quette Building, Chicago, IIl. 

Marsu, C. P. Assistant to Engineer of Structures, New 
York Central and Hudson River Railroad, Room 1201, 
335 Madison Avenue, New York, N. Y. 

Marston, A. Dean of Division of Engineering, Iowa 
State College, Ames, Iowa. 
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1907. MARTIN, Epcar D. Architect, 172 Washington Street, 
Chicago, Ill. 

1902. Martin, Simon S. Superintendent, Maryland Steel Com- 
pany, Sparrows Point, Md. 

1907. MARVIN, F. O. Dean, School of Engineering, University 
of Kansas, Lawrence, Kan. 

1910. MARx, Paut W. Chief Chemist, Great Western Portland 
Cement Company, Box 15, Mildred, Kan. 

1908. {MAsTERS, FRANK M. Pittsburg Representative of Ralph 
Mojeski, 607 Arnott Building, Pittsburgh, Pa. 

1903. Masters, J. B. Inspecting Engineer, Pittsburgh Repre- 
sentative of Hildreth and Company, 506 North St. Clair 
Street, Pittsburgh, Pa. 

1906. MASURY AND Son, JoHN W. 44 Jay Street, Brooklyn, 
N.Y. 

tgtt. *MATHESON; GEORGE, JR. Gencral Manager, Spang, 
Chalfant and Company, Incorporated, Union Bank 
Building, Pittsburgh, Pa. 

1903. *MATHEWS, JOHN A. Operating Manager and Gencral 
Superintendent, Halcomb Steel Company, Syracuse, 
N. Y. 

MATHEWSON, E. P. (see Anaconda Copper Mining Com- 

pany). 

. *Maurer, E. R. Professor of Mechanics, University of Wis- 
consin, Madison, Wis. 

. McBurney, Henry. Civil Engineer, 520 Park Avenue, 
New York, N. Y. 

. [McCartuy, GeorceE P., Jr. Civil Engineer, 929 Iran- 
istan Avenue, Bridgeport, Conn. 

. McCautey, H. K. Secretary and Treasurer, Altoona Iron 
Company, Altoona, Pa. 

McC ieary, E. T. (see Youngstown Sheet and Tube 
Company). 

Etwoop H. Technology Librarian, Car- 
negie Library of Pittsburgh, Pittsburgh, Pa. 

. McCormack, Harry M. Professor of Chemical Engin- 
ecring, Armour Institute of Technology, Chicago, III. 

. McCrea, ArcuipALp M. President, Union Spring and 
Manufacturing Company, Farmers’ Bank Building, 
Pittsburgh, Pa. 

. *McCreapy, Ernest B. Proprietor, Allentown Testing 
Laboratory, Fourth and Linden Streets, Allentown, Pa. 
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General Sales Agent, Dominion Tron 
and Steel Company, Sydney, Nova Scotia, Canada. 
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McCrEATH AND SON, ANDREW S. Chemists, 121 Market | 
Street, Harrisburg, Pa. 

*McCuttocn, Joun A. Mechanical Engineer, Juniper 
and Second Streets, Versailles Station, McKeesport, 
Pa. 

McCuLLouGu, 
Institute). 

*McDonneLL, M. E. Chemist and Bacteriologist, Penn- 
sylvania Railroad Company, Altoona, Pa. 

* MCFARLAND, G. S. Chemist, The Wyman and Gordon 
Company, Worcester, Mass. 
McGIL_ UNIversity LIBRARY. 

Montreal, Canada. 

*McGrapy, J. W. Chief Inspector, Homestead Steel 
Works, Carnegie Steel Company, Munhall, Pa. 

McGrew, J. CLARENCE (see [Hoyt Metal Company). 

McGuire, James C. Civil Enginecr, 26 Cortlandi Strect, 
New York, N. Y. 

McILHINEY, PARKER C. Consulting Chemist, 7 East | 
Forty-second Street, New York, N. Y. 

* MCKENNA, CHARLES F. Chemist, 1553 Hudson Termi- 
nal Building, 50 Church Street, New York, N. Y. 

*McKenna, M. F. City Engineer, Bridgeport, Conn. 

McKeENNAN, J. B. (see Colorado Fuel and Iron Com- 
pany). 

{McKenzir, Herman FE. Engineer of Timber Tests, 
Forest Products Laboratory, Madison, Wis. 

*McKIBBEN, FRANK P. Professor of Civil Engineering, 
Lehigh University, South Bethlchem, Pa. 

McLANAHnAN, J. Kinc, Jr. Lime Manufacturer, Holli- 
daysburg, Pa. 

*McLeop, JouN. Assistant to President, Carnegie Steel — 
Company, Pittsburgh, Pa. 

McLure, NorMAn R. Engineer, Phoenix Bridge Com- . 
pany and Phoenix Iron Company, Phovnixville, Pa. 

*McMaster, H. B. Commissioner, Association of Metal 7 
Lath Manufacturers of the United States, 812 Wick 
suilding, Youngstown, O. 

*McNAuGHER, D. W. Civil Engineer, Monongahela Bank : 
Building, Pittsburgh, Pa. 

McNaucuarton, J. P. 


Francis (see The Carnegie 


C. H. Gould, Librarian, 
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1912. 


. * MERIWETHER, COLEMAN, 


. *™METAL INpDusTRY, THE. 
. *MICHAELIS, W., JR. 


. [Mickey, CLark EpwIn. 


. *MIDVALE STEEL COMPANY. 


. Mites, B. 
. [Micier, Harorp J. 
. *MILLER, 


. Mitts, CHARLES M. 


. *MILLWoop, 
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Engineer of Bridges, Board 
of Railroad Commissioners of the State of New Jersey, 165 
Wildwood Avenue, Upper Montclair, N. J. 

MEADE, RIcHARD K. Gencral Manager, Tidewater Port- 
land Cement Company, 807 Keyser Building, Baltimore, 
Md. 

Meter, E. D. President and Chief Engineer, Heine Safi ty 
Boiler Company, 11 Broadway, New York, N. Y. 

tMerick, W. L. Assistant Chemist, Columbus Water 
Purification Works, 93 Price Street, Columbus, O. 

MELLor, J. W. (see 7h English Ceramic Company). 

President and Chief Engineer, 

Lock Joint Pipe Company, 165 Broadway, New York, 

N. Y. 


5. *MERRIMAN, MANSFIELD (Past President). Consulting 


Engineer, 1071 Madison Avenue, New York, N. Y. 

Palmer H. Langdon, Editor and 

Publisher, 61 Beekman Street, New York, N. Y. 

Consulting Engineer for the Cement 

Industry, Schiller Building, Chicago, IIl. 

Adjunct Professor of Applied 

Mechanics and Machine Design, University of Nebraska, 

Lincoln, Neb. 

Radclyfie Furness, Engineer 

in charge of Research, Philadelphia, Pa. 

Member of Firm, Frank C. Roberts 

and Company, Real Estate ‘Trust Building, Philadelphia, 

Pa. 

Civil Engineer, 43 Smith Street, 
Portchester, N. Y. 

MILLER, J. R. (see Denny-Renton Clay and Coal Company). 

Rupoten P. Superintendent of Buildings, 

Borough of Manhattan, 220 Fourth Avenue, New 

York, N. Y. 

Consulting Engineer, 4813 Beau- 

mont Avenue, Philadelphia, Pa. 


. *Mitts, JAMES W. Chief Chemist, National Enamcling 


and Stamping Company, Granite City, Ill. 
JAMEs P. Chemist, United States Navy 
Yard, 246 Willoughby Avenue, Brooklyn, N. Y. 


. *™MILWAUKEE ELECTRIC RAILWAY AND LIGHT COMPANY, 


John I. Beggs, President and General Manager, Mi- 
waukee, Wis. 
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ELECTED. 
1912. MINER, JosuuaA L. Solicitor and Inspector, Pittsburgh 
Testing Laboratory, Room 386, 50 Church Street, 
New York, N. Y. 
1g1o. *“Missourt Paciric RatLwAy Company. E. Mitchell, 
Chief Engineer, St. Louis, Mo. 
1907. Mircuett, A. E. Vice-President, ‘The Wychoff Pipe and 
Creosoting Company, Incorporated, 50 Church Street, 
New York, N. Y. 
a Mircuett, E. F. (see Missouri Pacific Railway Company). 
1912. Mix, WittiAm E. Director, El Paso ‘Testing Laboratory, 
El Paso, Tex. 
1903. *MotsseirF, Leon S. Assistant Engineer to Commissioner 
of Bridges, 13 Park Row, New York, N. Y. 
1896. *MOLDENKE, RicHARD (Member of Executive Commitice). 
Metallurgist, Consulting Engineer, Watchung, N. J. 
MOLINEAUX, ROLAND (see Devoe and Raynolds Company). 
1908. Motteson, Georce E. Manager, Railroad Departm=nt, 
Tyler Tube and Pipe Company, 50 Church Street, New 
York, N. Y. 
1906. MONTANA COLLEGE OF AGRICULTURE AND MECHANIC Arts. 
Bozeman, Mont. 
1912. [Montrort, Barrer. Civil Engineer, Cherokee Park, 
Louisville, Ky. 
1903. “Moore, Herpert F. Assistant Professor of Theoretic 
and Applied Mechanics, University of Ll no's, 915 
West Oregon Street, Urbana, IIl. 
1909. [Moore, Josepu K. Assistant Manager, Western Clay 
Company, 508 Beck Building, Port’and, Ore. 
Moore, W. E. (see West Penn Traction Company). 
1902. Moore, WILLIAM HARLEY. Engincer of Bridges, New York, 
New Haven and Hartford Railroad Company, New 
Haven, Conn. 
190g. *Morris, D. A. Metallurgical Engineer, Nelson Valve 
Company, Chestnut Hill, Philadelphia, Pa. . 
Morris, W. CULLEN (see Sociely of Gas Engineering of New 
York). 
1911. *{Morrow, JAmMes G. Inspecting Engineer, The Steel 
Company of Canada, Hamilton, Ontario, Canada. 
1910. *Morse, F. B. District Manager, Gulick-Henderson 
Company, 30 Church Street, New York, N. Y. 
1910. *Morse, Ropert G. Assistant Treasurer, Massachusetts : 
~ Steel Casting Company, Everett, Mass. 
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ELECTED. 

rg11. Mory, A. V. H. Director of Chemical Research, Sears, 
Roebuck and Company, Chicago, Ill. 

1904. MoseLEy, ALEXANDER W. Professor of Applied Mechanics, 
Lewis Institute, Chicago, Ill. 

1909. MoyeR, ALBERT. Manager, Sales Department, Vulcanite 
Portland Cement Company, 175 Fifth Avenue, New York, 
¥. 

1909. MuckenFuss, A. M. Professor of Chemistry, University 
of Mississippi, University, Miss. For Mail: 203 Twenty- 
second Street, Milwaukee, Wis. 

MUELLER, FRANK E. (see Roberts and Schaeffer Company). 

1899. *MuUESER, WILLIAM. Civil Engineer; Member, Concrete 
Steel Engineering Company, 13-21 Park Row Building, 
New York, N. Y. 

1908. “MUHLFELD, JouN Vice-President and General 
Manager, Kansas City Southern Ralway Company, 
3712 Wash /ngton Street, Kansas City, Mo. 

1903. MunROokr, CHARLES Epwarp. Head Professor of Chem- 
istry, George Washington University, Washington, D. C. 

1904. MuNSELL, A. W. Inspector of Materials, 301 Sun Buiid- 
ing, Detroit, Mich. 

1908. MunsELL, J. A. Assistant Cement Inspector, Erie Rail- 
road, Ninth and Provost Streets, Jersey City, N. J. 

1912. {Murvock, CuarLtes W. Civil Engineer, Crown Point, 
N. ¥. 

MurpHy, H. President, American Conduit Manu- 
facturing Company, 1402 Keystone Building, Pittsburgh, 
Pa. 

1912. [Murray, Josepu A., Jr. Civil Engineer, 80 Dana 


Avenue, Albany, N. Y. 


1910. *Murraucnu, M. M. Consulting Hydraulic and Construc- 
tion Engineer, 4 and 5 Twin Falls Bank Building, Twin 
Falls, Idaho. 


1910. ‘Myer, C. R. Engineer in charge, Line Inspection Mate- 
rial, Western Electric Company, 463 West Street, New 
York, N. Y. 
1910. Myers, J. E. Chemist, New York State Highway Com- 
mission, 81 Lancaster Street, Albany, N. Y. 


1910. NAIRN LINOLEUM Company, THE. Newark, N. J. 

1908. NATIONAL CAsH RecisTeR CompANy, THE. Manufac- 
turers of Cash Registers. E. A. Deeds, Second Vice- 
President, Dayton, O. 
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List OF MEMBERS. 


ELECTED. 


1905. 


1912. 
1900. 


IgII. 


1909. 


1902. 


1912. 
1904. 


IgIO. 
1910. 


Igil. 


1898. 


1912. 


1909. 


1909. 


NATIONAL FIREPROOFING ComPANY. E. V. Johnson, Vice- 
President and Western Manager, 806 Hartford Building, 
Chicago, IIl. 

*NATIONAL LIME MANUFACTURERS ASSOCIATION. William 
E. Carson, President, Riverton, Va. 

NATIONAL PETROLEUM News, Tue. W. C. Platt, Editor, 
Rose Building, Cleveland, O. 

*NATIONAL TUBE Company. Frank N. Speller, Metal- 
lurgical Engineer, Frick Building, Pittsburgh, Pa. 

*{NeEAD, J. H. Metallurgist, H. H. Franklin Manufac- 
turing Company, 208 Putnam Street, Syracuse, 


N. Y. 


Neat, C. S. Manager, White Lead Department, Acme 


White Lead and Color Works, Detroit, Mich. 
NEALE, oy (see Brown and Company, Incorporated). 
*NeEFF, F. H. Professor of Civil Engineering, Case School 
of plied Science, Cleveland, O. 
tNELSON, Ernest B. Heroult, Cal. 


*NELSON, E. D. Former Engineer of Tests, Pennsylvania 


Railroad Company, 74 New England Avenue, Summit, 
N. J. 
NELSON, GEORGE. City Engineer, Hermosa Beach, Cal. 


Netson, Jonn H. Assistant Professor, Head of Depart- 
ment of Applied Mechanics, Case School of Applied | 


Science, Cleveland, O. 

NeEmZEK, LEo P. (see John Lucas and Company) 

Neu, Apotpu. Chemist, Knickerbocker Portland Cement 
Company, Hudson, N. Y. 

*NEWBERRY, SPENCER B. Manager, Sandusky Portland 
Cement Company, Sandusky, O. 

tNewcoms, Ropert E. Assistant Superintendent, The | 
Deane Steam Pump Company, 229 Chestnut Street, 
Holyoke, Mass. 

{NEWHALL, Cuartes A. Chemical Engineer, Newhall, 
Sm‘th and Company, 605 Northern Bank Building, 
Seattle, Wash. 


*NEW JERSEY Zinc Company. F. E. Pierce, Engineer, 


55 Wall Street, New York, N. Y. 


A. S. Alexander, Assistant to the General sane, 
Newport News, Va. 


1912. NEwPport NEWS SHIPBUILDING AND Dry Dock Company. 
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List OF MEMBERS. 


1908. *NeEw YorRK CENTRAL AND Hupson RIVER RAILROAD 
CoMPANY, ENGINEERING DEPARTMENT. A. W. Car- 
penter, Engineer of Structures, Exterior Zone, Grand 
Central Terminal, New York, N. Y. 

1904. New York INSURANCE EXCHANGE. Willis S. 
Robb, Manager, 32 Nassau Street, New York, N. Y. 

1912. NICKERSON, J. I. Editor, Ice and Refrigeration, 431 
South Dearborn Street, Chicago, II. 

1907. *Nimmo, J. V. Care of Canadian Northern Pacific Rail- 
way, Burns Building, 18 Hastings Street, W., Van- 
couver, British Columbia, Canada. 

1908. NoBLE AND Company, R. EK. Cement Experts, 217 Hum- 
boldt Bank Building, San Francisco, Cal. 

1911. [NopERER, R. H. Chief Chemist, Lorain Steel Company, 
Johnstown, Pa. 

1912 NorDe tt, C. FE. Civil Engineer, Long Branch, N. J. 
1go2. *NorRIS, GEORGE L. Engineer of Tests, American Van- 
adium Company, Frick Building, Pittsburgh, Pa. 

1903. Norton, C. L. Assistant Professor of Heat Measure- 
ment, Massachusetts Institute of Technology, Boston, 
Mass. 

1910. NortoN, Homer B. Chief Engineer, Elk Tanning Com- 
pany, 302 Adams Avenue, Ridgeway, Pa. 

1909. *NOVELLA, CHARLES F.. Engineer, Guatemala City, 
Guatemala. 

1912. Nuessey, H. Assistant Engineer of Motive 
Power, Long Is'and Railroad Company, Richmond 

Hill, 


1910. *OAKDEN, W. L. Director, Research Laboratory, Amer- 
ican Optical Company, Southbridge, Mass. 

1909. *OBER, JuLtus E. Metallurgist and Chemist, West Penn 
Steel Company, 222 North Craig Street, Pittsburgh, Pa. 

1gtt. *OBERKIRCH, FRANK. President and General Manager, 
St. Mary’s Sewer Pipe Company, St. Marys, Pa. 

1911. [{OEHLER, E. H. Chief Chem’st, General Roofing and 
Manufacturing Company, 1723 St. Louis Avenue, 
East St. Louis, Il. 

1911. OGDEN, BENJAMIN. John Davenport Company, Stam- 
ford, Conn. 

1908. *O’Hara, J. M. Official Cement Tester, Southern Pacific 


Company, 1109 Flood Building, San Francisco, Cal. 
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List OF MEMBERS. 


ELECTED. 
1898. *OLSEN, TinIus. ‘Tinius Olsen and Company, Testing 
Machines, 500 North Twelfth Street, Philadelphia, Pa. 
1git. *OLSEN, THorstrN Y. General Manager, Tinius Olsen 
and Company, 500 North Twelfth Street, Phi adelphia, Pa. 
igto. O'MALLEY, Assistant Engineer, The Cuban 
Central Railways, Prado 93a, Havana, Cuba. 
1912. ONDERDONK, J. R. Engineer of Tests, Baltimore and 
Ohio Railroad Company, Mt. Clare, Balt’more, Md. 
1912. *{O’NEILL, WILLIAM CHARLEs, JR. In charge of Materials 
Testing Department, Electrical Testing Laboratories, 
44 West One Hundred and Sixth Street, New York, N. Y. 
ORFORD CopreR Company. H. E. Flewellin, 43 Exchange 
Place, New York, N. Y. 
. [Orr, Greorce. Assistant to City Engineer, 9 Cottage 
Street, Gloversville, N. Y. 
OrtTON, EDWARD, JR. Dean, College of Engineering, Ohio 
State University; State Geologist of Ohio, Columbus, O. 
. OsBorN, C. J. Dry Colorer, 268 Water Street, New York, 


OsBoRN ENGINEERING CoMPANY, THE. Frank C. Osborn 


740 Engineers Building, Cleveland, O. 
OsBorN, FRANK C. (see The Osborn Engineering Company). 
*tOsBORNE, CHARLES G. Superintendent, Special Steels, 

Illinois Steel Company, South Works, Chicago, Ill. 
OsBorneE, L. A. (see Westinghouse Electric and Manufac- 

turing Company). 

OsBORNE, RAYMOND GAYLORD. Inspector of Cement, 401 

West Twenty-third Street, Los Angeles, Cal. ; 
*OstROM, JOHN N. Bridge Engineer, 1518 Farmers’ Bank 

Building, Pittsburgh, Pa. 

. *Oris, Mechanical Engineer, 1707 Railway 

Exchange Building, Chicago, Ill. 

. “OUTERBRIDGE, ALEXANDER E., Jr. Chemist and Metal- 
lurgist, 1600 Hamilton Street, Philadelphia, Pa. 
. JAmeEs. Civil Engineer, 196 Market Street, New- 
ark, N. J. wee 
Owens, R. B. (see Franklin Institute). - 
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Pacre, LoGAN WALLER. Director, Office of Public Roads, 
United States Department of Agriculture, Washington, 
D.C. 

PaGE, W. MARSHALL. Engineer, Duplex Metals Company, 
Chester, Pa. 
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ELECTED. 


1908. 


Igi2. 


. PATENT OFrice LIBRARY. 


. [Parzic, Monroe L. 


. PAUL, CHARLES E. 


. "PEERLESS Motor Car Company, THE. 


List OF MEMBERS. 


Pace, Witi1AM Ne tson. President, Gauley Mountain 
Coal Company, Ansted, W. Va. 

Papst, STILMAN (see Porlland Gas and Coke Company). 

PARDEE, Homer A. Metallurgical Chemist, Crucible Steel 
Company of America, Syracuse, N. Y. 

*ParisH, W. F. Manager, Lubricating D‘vision, The 
Texas Company, 17 Battery Place, New York, N. Y. 

Park, W. L. (see /ilinois Central Railroad Company). 

PARKER, E. L. (see Columbia Steel and Shafting Company). 

ParKER, J. H. (see The Carpenter Steel Company). 

*PARR,S.W. Professor of Applied Chemistry, University 
of Illinois, Urbana, II. 

25 Southampton Buildings, 
London, W. C., England. 

PATERSON, J. V. (see Seullle Construction and Dry Dock 
Company). 

PATTERSON, W. J. (sce [eyl and Pallerson, Incorporated). 

Patton, LuDINGTON. Secretary-Treasurer, Patton Paint 
Company, Milwaukee, Wis. 

Testing Engineer, 931 Fourth 

Street, Des Moines, Iowa. 

Care of Armour Institute, Chicago, IIl. 

PAYNE, Henry. Professor of Engineering, University of 
Melbourne, Melbourne, Australia. 

PAYNE, T. P. Payne Brothers, Incorporated, Emmett 
Street and D Avenue, Newark, N. J. 

*PrASE, Burton H. Chief Inspector, Carnegie Steel Com- 
pany, Sharon, Pa. 

Pease, F. N. Chemist, Pennsylvania Railroad Company, 
Box 503, Altoona, Pa. 

AND ComPANY, FRAncis J. Mining Engineers and 
Chemists, 731-735 Williamson Building, Cleveland, O. 
Peck, Miss Harriet R. (see Rensselaer Polylechnic 

Institute). 
Peckitt, LEONARD. President, Empire Steel and Lron Com- 
pany, Catasauqua, Pa. 
G. K. Wads- 
worth, Assistant to the President, Cleveland, O. 
PEFFER, GEORGE WHITESELL. General Superintendent, 
Open-hearth Steel Works, Republic Iron and Steel 
Company, Youngstown, O. 
PetrRcE, Epwin H. South Works 
Wire Company, Worcester, Mass. 


American Steel and 
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ELECTED. 
19tt. *PENDER, BENJAMIN D. Inspector, Mechanical Division, 
Isthmian Canal Commission, Gorgona, Canal Zone. 
PENNEY, R. L. (see Winchester Repeating Arms Company). 
1906. PENNIMAN AND BROWNE. Consulting Chemists, 213 Court- 
land Street, Baltimore, Md. 
1911. PENN STEEL CASTINGS AND MACHINE Company. Walter 
S. Bickley, President and General Manager, Chester, 
Pa. 
1gog. “PENNSYLVANIA CRUSHER Company. G. Borton, 
General Manager, Stephen Girard Building, Phila- 
delphia, Pa. 
1903. PENNSYLVANIA STATE HiGuwaAy DepARTMENT. Edward 
M. Bigelow, State Highway Commission, Harrisburg, Pa. 
1902. PENNSYLVANIA STEEL Company, THe. J. V. W. Reyn- 
ders, Vice-President Steelton, Pa. 
1908. *PENNY, EDGAR. Vice-President and General Manager, 
Newburgh Ice Machine and Engine Company, New- — 
burgh, N. Y. 
1912. {PeNRop, Ropert Eart. Department of Tests, Cambria 
Steel Company, 104 Union Street, Johnstown, Pa. 
1912. “PERFECTION SPRING Company, THe. Christian Girl, 
President and Manager, Cleveland, O. 
1910. PERKINS, GEORGE H. Superintendent of Refineries, War- — 
ren Brothers Company, Boston, Mass. Mail: 
Irving Terrace, Cambridge, Mass. . 
1910. Pertey, ALAN B. Consulting Engineer, 46 Gowen Ave- 
nue, Mt. Airy, Philadelphia, Pa. 
1904. *PERLEY, GEORGE E. Cement Expert, Department of Pub-— 
lic Works, Ottawa, Canada. 
1907. Perry, R.S. President, Harrison Brothers and Company, _ 
Incorporated, Philadelphia, Pa. | 
1912. PETERSON, GusTAF. Road Engineer, Carnegie Steel 
Company, Pennsyivania Building, Philadelphia, Pa. 
1905. *Pew, J. Howarp. Assistant Manager of Refinery, Sun— 
Company, Marcus Hook, Pa. . 
1gi1. District Manager, Robert W. Hunt 
and Company, 1703 Union Trust Building, Cincinnati, 
Ohio. 
1910. PuHittrps, W. R. Mechanical Engineer, 419 Lumber 
Exchange Building, Portland, Ore. 
C. H. (see Inspection Department, Associated 


Factory Mutual Fire Insurance Companies). 
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RLECTED. 

1909. PICKARD, GLENN H. Care of G. D. Wetherill and Com- 
pany, 114 North Front Street, Philadelphia, Pa. 

1912. PreRcE-ARROW Moror Car Company. David Fer- 
guson, Chief Engineer, Buffalo, N. Y. 

1912. Prerce, DANA. Electrical Engineer, Underwriters’ Lab- 
oratories, 135 William Street, New York, N. Y. 

Prerce, F. E. (see New Jersey Zinc Company). 

. PINKERTON, ANDREW. Electrical Engineer, American 
Sheet and Tin Plate Company, too7 Frick Building, 
Pittsburgh, Pa. 

. *PrrrspurG Forcr AND TRON Company. R. D. Lord, 
Secretary, Pittsburgh, Pa. 

. *PirrsBURG TrstiNG LABorAToRY. John M. Bailey, Sec- 
retary, 325 Water Street, Pittsburgh, Pa. . 

Pratt, W. C. (see The National Petroleum News). 

. Prock, A. F. 3506 Fifth Avenue, Pittsburgh, Pa. 

. {PLums, R. ALFRED. Director, Michigan Technical Lab- 
oratory, 58 Lafayette Avenue, Detroit, Mich. 

. *Po_tK, ANDERSON. Associated with The Lowe Brothers 
Company, Dayton, O. For Mail: The Engineers’ Club, 
32 West Fortieth Street, New York, N. Y. 

. Poison, JosepH A. East Lansing, Mich. 

. *Pomeroy, Lewis R. Consulting Engineer, Room 1201, 
105 West Fortieth Street, New York, N. Y. 

. PooRMAN, ALFRED P. Assistant Professor of Applied 
Mechanics, Purdue University, Lafayette, Ind. 

Pope, GEORGE S. Assistant Engineer, Technologic Branch, 
Sureau of Mines, Washington, D. C. 

. Porter, F. B. President, The Fortworth Laboratories, 
204} Houston Street, Fort Worth Tex. 

. *Porter, H.F. J. Industrial Engineer, 1 Madison Avenue, 
New York, N. Y. 

Porter, JAMES Maprson. Professor of Civil Engineering, 
Lafayette College, Easton, Pa. 

. PorTLAND GAS AND COKE Company.  Stilman Papst, 
General Manager, Portland, Ore. 

Porter, ALFRED C. (see Harvard College Library). 

. *Ports, STEPHEN C. Assistant General Foreman, South 
Altoona Foundries, Pennsylvania Railroad Company, 
Altoona, Pa. 

H. President, Atlantic Terra Cotta 
Company, 1170 Broadway, New York, N. Y. 
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BLECTED, 


1903. 
1904. 
1904. 
1909. 
IQIT. 


1903. 


*Powers, W. A. Chief Chemist, Atchison, Topeka and 
Santa Fé Railroad, Topeka, Kan. 

*PRENTISS, GEORGE N. Chemist, Chicago, Milwaukee and 
St. Paul Railway Company, 226 Thirty-third Street, Mil- 
waukce, Wis. 

Preston, S. R. Port Colbone, Ontario, Canada. 

*PRICE, CHARLES P. Manager, American ‘Tar Company, 
Box 65, Malden, Mass. 

*PricE, FRANK. Chief Shop Inspector, Isthmian Canal 
Commission, ‘‘ Desoirs,’”’ Glen Cove, L. I. 

Price, MorTON Moore. Sales Agent, Babcock and Wil- 
cox Company, North American Building, Philadelphia, Pa. 

PRINTZ, STEWART E. (see Lehigh Valley Railroad Com- 
pany). 

*PRovost, ANDREW J., JR. Sanitary Expert and Hy- 
draulic Engineer, 39 West Thirty-cighth Street, New 
York, N. Y. 

*PRYOR, FREDERICK L. Professor of Experimental En- 
gineering, Stevens Institute of Technology, Hoboken, N. J. 

Puttar, H. B. (see American Asphaltum and Rubber Com- 
pany). 

Purpon, C. D. Chief Engineer, Cotton Belt Railroad, 
6157 Kingsbury Boulevard, St. Louis, Mo. 


. PurDUE University Liprary. W. M. Hepburn, Libra- 


rian, Lafayette, Ind. 


. QuimBy, H. H. Chief Engineer, John G. Brown, Wither- 


spoon Building, Philadelphia, Pa. 


RApDER, B. H. Eastern Sales Agent, Universal Portland 
Cement Company, 524 Frick Building, Pittsburgh, Pa. 
RAILWAY AND ENGINEERING REvIEw. W. M. Camp, 

Editor, 1305 Manhattan Building, Chicago, II]. 


. RAILWAY GAZETTE, THE. J. A. Kay, Managing Editor, 


Queen Anne’s Chambers Westminster, London, S. W., 
England. 


. RAtmLWAY STEEL Sprinc Company. A. S. Henry, Vice- 


President, 30 Church Street, New York, N. Y. 

Rake, J. L. (see Barber Asphalt Paving Company). 

RAMAGE, J. C. Superintendent of Tests, Southern Railway 
Company, Alexandria, Va. 

*RamsSAy, H. Martyn. General Inspector, Pennsylvania 
Railroad Company, Altoona, Pa. 
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1908. 


1907. 


Igtl. 


1909. 


‘1909. 


1902. 


4 


‘IQIt. 


ELECTED. 
RANDALL, D. 


Mich. 


or MEMBERS. 


T. 


1896. *RANDOLPH, LINGAN S. 


RAWSON, CHARLES A. 
Company, Des Moines, Iowa. 


1912. *Ray, Davin H. 


New York, N. Y. 


RayMonp, M. 


*REED, M. E. 


[REINKE, W. B. 


de!phia, Pa. 


Assistant Engineer, Department of Docks, 
507 West One Hundred and Thirteenth Street, New 
York, N. Y. 

READING IRON COMPANY. 
dent and General Manager, Reading, Pa. 

-1gto. {RecraNus, S. R. Superintendent, Galvanizing Depart- 

ment, American Rolling Mills Company, Middletown, O. 

Lieutenant-Commander, United States 

Navy, School of Marine Engineering, United S.ates Naval 

Academy, Annapolis, Md. 

1904. REEVE, C. S. Assistant Chemist, Office of Public Roads, 

United States Department of Agriculture, Washington, 


Mechanical Engineer, “a 


Professor of Mechanica’ Engi- 
neering, Virginia Polytechnic Institute, Blacksburg, Va. 

*RAQUET, E. H. Chief Chemist, New York, New Haven 
and Hartford Railroad Company, West Haven, Conn. 

President, Iowa Pipe and Tile 


Chief Engineer, Bureau of Building in 
Manhattan, 220 Fourth Avenue, New York, N. Y. 

RAYMOND CONCRETE PILE 
Upson, Secretary and General Manager, 140 Cedar Street, 


COMPANY. 


George Schuhman, Vice-Presi- 


Assistant Engineer, Henry S. Spackman 
Engineering Company, 42 North Sixteenth Street, Phila- 


1908. *REMINGTON ARMS AND AMMUNITION COMPANY. 
A. Chase, Chemist, Box 115, Ilion, N. Y. 
190g. {RENINGER, HENRY A. Chemist, Lehigh Portland Cement 
Company, Allentown, Pa. 

1907. RENSSELAER POLYTECHNIC INSTITUTE. 


Peck, Librarian, Troy, N. Y. 


REVUE DE 


METALLURGIE. 


7 Rue de Madr‘d, Paris, France. 


1906. REYNDERS, J. V. W. Vice-President, The Pennsylvania 


Steel Company, Steelton, Pa. 


REYNOLDs, M. P. (see W. S. Tyler Company). 

RHODES, CHARLES F. (see International Paper Company). 
Chief Engineer, Whitney-Steen 
Company, 1 Liberty Street, New York, N. Y. 


RHODES, T. 


ECKFORD. 


H. Le Chatelier, Editor, 
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Maxwell M. 


Nathan 


Miss Harriet R. 
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1909. 


1900. 


1902. 
1806. 


IQIT. 


IgIo. 


1902. 


1908. 


1808. 
IQt2. 


IQ12. 


1907. 
1909. 

1904. 


1908. 


List oF MEMBERS. 


ZLECTED. 


Rice, H. A. Associate Professor of Civil Engineering, Uni- 
versity of Kansas, 1233 Massachusetts Street, Lawrence, 
Kan. 

Rick, HersBert W. (see United States Gulia Percha Paint 
Company). 

RicHarps, JosepH T. Chief Engineer, Maintenance of 
Way, Pennsylvania Railroad Company, Broad Street 
Station, Philadelphia, Pa. 

*RICHARDS, JOSEPH W. Professor of Metallurgy, Lehigh 
University, South Bethlehem, Pa. 

*RICHARDSON, CLIFFORD. Consulting Engineer, 30 Church 
Street, New York, N. Y. 

tRrppett, W. C. Chemical Engineer, Pacific Portland 
Cement Company, 823 Pacific Building, San Francisco, 
Cal. 

Ripp_e, Georce W. Assistant Engineer, Underwriters’ 
Laboratories, 207 East Ohio Street, Chicago, III. 

*{ RIEGER, WILLIAM H. Chemist, Heppenstall Forge and 
Knife Company, Pittsburgh, Pa. 

RIEGNER, W. B. Engineer of Bridges, Philadelphia and 
Reading Railway Company, Reading Terminal, Phil- 
adelphia, Pa. 

*RIEHLE, FREDERICK A. Richlé Brothers Testing Machine 
Company, 1424 North Ninth Street, Philadelphia, Pa. 
Ries, Hetnricu. Professor of Economic Geology, Cor- 

nell University, Ithaca, N. Y. 

*RicGc, Ernest H. Naval Architect, New York Ship- 
building Company, Camden, N. J. 

Ricc, GILBERT. Chemist, Head of Research Department, 
New Jersey Zinc Company, Palmerton, Pa. 

Ricuts, Lewis D. Civil Engineer, care of L. F. Shoe- 
maker and Company, 45 Broadway, New York, N. Y. 
*RINALD, C. D. Rinald Brothers, Paint Manufacturers, 

1142 North Hancock Street, Philadelphia, Pa. 

Ritrer, DANtEL E. Assistant to President, Lehigh Port- 
land Cement Company, Allentown, Pa. 

Ross, WILLIs S. (see New York Fire Insurance Exchange). 

RoBerts, ALFRED E. Analytical and Consulting Chemist 
and Metallurgist, Bull and Roberts, too Maiden Lane, 
New York, N. Y. 

ROBERTS AND SCHAEFER Company. Consulting Engineers 


7 and Contractors. Frank E. Mueller, Secretary, 1270 


Old Building, Chicago, Ill. 
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1912. Ropertson, H. H. President, Asbestos Protected Metal 
Company, Beaver Falls, Pa. 

1904. ROBERTSON, LesLiE S. Secretary of the Engineering 
Standards Committee, 28 Victoria Street, London, Eng- 
land. 

1904. *ROBINSON, A. F. Bridge Engineer, Atchison, Topeka and 
Santa Fé Railway System, tooo Railway Exchange 

> Building, Chicago, Ill. 

1908. Rospinson, A. L. Electrical Engineer, Isthmian Canal 
Commission, Culebra, Canal Zone. 
~1g08. RosInson, C. SNELLING. Second Vice-President, Youngs- 
_ town Sheet and Tube Company, Youngstown, O. 
1910. RoBinson, G. P. Assistant Chief Inspector Division of 

Locomotive Boiler Inspection, Interstate Commerce 

Comm ‘ssion, First National Bank Building, Columbus, O. 
1911. {RoBinson, Louis G. Engineer and Chemist, Harrison 
Building, Cincinnati, O. 

1904. *Rock Propucts. Fred K. Irvine, Technical Editor, 537 
South Dearborn Street, Chicago, IIl. 

1906. RopcEers, S. M. Metallurgist, American Steel and Wire 
Company, 819 Frick Building, Pittsburgh, Pa. 

1909. *RoDMAN, H. B. Chemist, Chemical Laboratory, Penn- 

sylvania Railroad Company, Altoona, Pa. 

1900. *ROEBLING’s SONS CoMPANY, JOHNA. H. J. Horne, Assist- 

ant Superintendent, Department of Wire-drawing, Tren- 
ton, N. J. 
1910. RoGers, ALLEN. In charge of Industrial Chemistry, 
‘ Pratt Institute, Brooklyn, N. Y. 

1910. {RoGERS, JoHN I. Eagan-Rogers Steel and Iron Com- 

pany, Crum Lynn, Pa. 
1908. Rocers, R. E. Treasurer, James B. Sipe and Company, 
516 Federal Street, Pittsburgh, Pa. 

1911. RomE MERCHANT IRON MILL. Weston Jenkins, Jr., 
Superintendent, 30 Church Street, New York, N. Y. 

1911. *RosE, FLoyp. Inspecting Engineer, 901 Fulton Bu Iding, 
Pittsburgh, Pa. 

1905. *ROSENHEIM, A. F. Architect, H. W. Hellman Building, 
Los Angeles, Cal. 

1911. *Ross, H. A. Treasurer, The Vancouver Portland Cement 
Company, Limited, Box 681, Victoria, British Columbia, 


Canada. 
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ELECTED. 
7 1905. *Rossi, JAMES C. General Superintendent, National Fire- 
. proofing Company, 71 Lewis St., Perth Amboy, N. J. 
1909. {RoTE, JoHNG. Manager, Gillette Safety Razor Company, 
First and Colton Streets, Boston, Mass. 
1911. ROTHSTEIN, E. KELLY. Vice-President and General Man- 
_ ager of Sales, Davis Coal and Coke Company, 700 Con- 
tinental Building, Baltimore, Md. 
1910. *ROWLAND, WILLIAM S. Chemical Engineer, The Stanley 
Works, New Britain, Conn. 
1911. {Roys, FRANcIs WILLIAM. Instructor in Mechanical Engi- 
neering, Worcester Polytechnic Institute, 132 Elm Street, 
Worcester, Mass. 
1906. RuGccLes, B. Mechanical Engineer, 39 Cortlandt 
Street, New York, N. Y. 

RumMELyY Co., M. J. E. Hallinen, Superintendent of 
Laboratories, La Porte, Ind. 

RUNKLE, E. W. (see Carnegie Library, Pennsylvania State 
College). 

tRupp, Manninc E. Inspecting Engineer, Isthmian 
Canal Commission, Pencoyd Iron Works, Pencoyd, 
Pa. 

*RUPPEL, Henry E. K. Chemist, Gillette Safety Razor 
Company, 21 Wollaston Avenue, Wollaston, Mass. 

1910. RussELL, A. A. M. Assistant Chemist, Board of Public 

Works, 349 Frederick Street, San Francisco, Cal. 

1906. *RUSSELL, ERNEST JOHN. Architect, Chemical Building, 

St. Louis, Mo. 
RussELL, N. F. S. (see United States Cast Iron Pipe and 
Foundry Company). 
: 1904. RUTHENBURG, Marcus. Metallurgical Engineer, Elec- 
trical Federation Offices, Kingsway, London, W. C., 
England. 

: 1908. RYERSON AND SON, JosePH T. Iron and Stcel. Edward T. 
Hendee, Sixteenth and Rockwell Streets, Chicago, IIl. 

1908. *Rys, C. F. W. Metallurgical Engineer, Carnegie Steel 
Company, 521 Carnegie Building, Pittsburgh, Pa. 


1898. SABIN, A. H. Chemist, 432 Sanford Avenue, Flushing, N. Y. 
1902. *SAaBIN, L. C. General Superintendent, St. Mary’s Falls 
. Canal, Sault Ste. Marie, Mich. 

: IgII. SADTLER AND SON, SAMUEL P. Consulting and Analytic 
Chemists, 39 South Tenth Street, Philadelphia, Pa 
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ELECTED. 


1909. *SAKLATWALLA, B. Metallurgist, American Vanadium 
Company, Bridgeville, Pa. 

1904. *SALMON, FREDERICK W. Civil and Mechanical Engineer, 
109 South Woodlawn Avenue, Burlington, Iowa. 

1910. *{SANBORN, JoHN R. General Manager, The Automatic 
News Distributing Company, 1306 First National 
Bank Building, Cincinnati, O. 

1912. SANDO, WILL J. Consulting Engineer, Milwaukee Club, 
Milwaukee, Wis. 

Igio. {SANGER, F. M., Jr. Assistant Superintendent, Tyler 
Tube and Pipe Company, Washington, Pa. 

1908. SARGENT, Fitz WriitAm. Chief Engineer, American 
Brake-Shoe and Foundry Company, Box 15, Mahwah, 
N. J. 

1910. *SARGENT, GEORGE W. Fourth Vice-President, Crucible 
Steel Company of America, Empire Building, Pitts- 
burgh, Pa. 

1902. *SAUNDERS, WALTER M. Analytical and Consulting Chem- 
ist, 184 Whittier Avenue, Providence, R. I. 

1896. *SAUVEUR, ALBERT. Metallurgical Engineer; Professor 
of Metallurgy, Harvard University, Rotch Building, 
Cambridge, Mass. 

1908. *SAWYER, ARTHUR HENRY. In charge of Cement Labora- 
tory, The Hudson and Manhattan Railroad Company, 
Platform 6, 30 Church Street, New York, N. Y. 

1903. SCARBOROUGH, F.W. Mining Engineer, 816 Mutual Build- 
ing, Richmond, Va. 

1904. SCHADE, G. C. 314 West College Street, Canonsburg, Pa. 

1912. “SCHAEFFER, JOHN A. Chief Chemist, Picher Lead Com- 
pany, Joplin, Mo. 

1908. SCHALL, FREDERICK E. Bridge Engineer, Lehigh Valiey 
Railroad Company, South Bethlehem, Pa. 

1907. *SCHEIDEL, A. Managing Director, The Commonwealth 
Portland Cement Company, Mutual Life of New York 
Building, Martin Place, Sydney, Australia. 

1909. SCHENECTADY VARNISH ComPANy. W. H. Wright, Sche- 
nectady, N. Y. 

1908. *SCHILDHAUER, EDWARD. Electrical and Mechanical En- 
gineer, Isthmian Canal Commission, Department of 
Construction and Engineering, Culebra, Canal Zone. 

. SCHLUEDERBERG, GEORGE W. Coal Operator, 210 West 
Craig Street, Pittsburgh, Pa. 
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468 List OF MEMBERS. 


1904. *Scumitt, F. E. Associate Editor, Engineering News, 
505 Pearl Street, New York, N. Y. 

1905. SCHNEIDER, C. C. Consulting Engineer, Pennsylvania 
Building, Philadelphia, Pa. 

1900. SCHNEIDER, HERMAN. Professor of Civil Engineering, Uni- 
versity of Cincinnati, Cincinnati, O. 

1906. SCHNELL, Harry J. Editor and Manager, Oil, Paint and 
Drug Reporter, The Druggists’ Circular and The Painters’ 
Magazine, 100 William Street, New York, N. Y. 

1905. *SCHNIEWIND, F. Consulting Chemical Engineer; Vice- 
President, The United Coke and Gas Company, 17 Bat- 
tery Place, New York, N. Y. 

1911. *SCHOOL OF MARINE ENGINEERING LIBRARY. M. E. Reed, 
Lieutenant-Commander, United States Navy, Head of 
School, United States Naval Academy, Annapolis, 
Md. 

. SCHREIBER, MARTIN. Engineer, Maintenance of Way, 
Public Service Railway Company, Newark, N. J. 

. SCHRODTER, E. Secretary, Verein Deutscher Eisenhit- 
tenleute, Disseldorf 74, 27 Breite Strasse, Germany. 

. SCHUERMAN, W. H. Dean of Engineering Department and 
Professor of Civil Engineering, Vanderbilt University, 
Nashville, Tenn. 

ScCHUHMAN, GEORGE (see Reading Iron Company). 

ScHuLzE, Henry H. (see Fore River Shipbuilding Com- 
pany). 

ScHUYLER, Mont (see Testing Laboratory, City of St. Louis). 

. SCHWARTZ, ARCHIE W. Inspector, Bureau of Buildings, 
Borough of Manhattan, 80 East Washington Square, 
New York, N. Y. 

1907. SCHWARTZ, Harry A. Chemist, The National Malleable 
Castings Company. For Mail: 522 Tibbs Avenue, 
Indianapolis, Ind. 

1911. *SCHWENDENER, Kari D. Assistant Inspector of Build- 
ings, City of Los Angeles, 2062 West Twenty-seventh 
Street, Los Angeles, Cal. 

1908. *ScorreLD, H. H. Instructor in Testing Materials, Purdue 
University, Lafayette, Ind. 

*Scort, ARTHUR P. Metallurgist, Dominion Iron and 

Steel Company, Sydney, N. S. 
Scott, D. G. (see American Iron and Steel Manufacturing 


Company). 


4 

ae: 

. 

| 

tex 

i 

ul 
all 

a 

x 

z 

1 

be 

‘= 

te 

7 

We a 


List OF MEMBERS. 469 


ELECTED. 


IQII. 
1904. 
IgIo. 
1898. 
1902. 


1906. 


Scorr, Ropert G., Jr. Chief Order Clerk, American 
Sheet and Tin Plate Company, Vandergrift, Pa. 

*Scott, WILLIAM F. Structural Engineer, Dunnville, 
Canada. 

*{SEABURY, RICHARD W. Secretary and Treasurer, Boon- 
ton Rubber Company, Box 423, Boonton, N. J. 

SEAMAN, Harry J. Superintendent, Atlas Cement Com- 
pany, Catasauqua, Pa. 

SEAMAN, HENRY B. Consulting Engineer, 165 Broadway, 
New York, N. Y. 

Sears, W. T. Pratt and Whitney Company, Hartford, 
Conn. 


. SEATTLE CONSTRUCTION AND Dry Dock CompPaANy. 


JV. Paterson, President and General Manager, 
Seattle, Wash. 

SELLERS, COLEMAN, JR. (see William Sellers and Company, 
Incor porated). 


. SELLERS, JAMES C., JR. Standard Steel Works Company, 


Morris Building, Philadelphia, Pa. 


. *SELLERS AND COMPANY, INCORPORATED, WILLIAM. Cole- 


man Sellers, Jr., President, 1600 Hamilton Street, Phila- 
delphia, Pa. 


. *SELLEW, H. Principal Assistant Engineer, 


Michigan Central Ra‘lroad Company, Detroit, Mich. 


. *SemeT-SoLvAy Company. O. S. Doolittle, Sales Agent, 


100 William Street, New York, N. Y. 


. *“SetzLer, H. B. General Superintendent, The National 


Refining Company, Coffeyville, Kan. 


. *Sexton, F. H. President, Nova Scotia Technical College, 


Halifax, Nova Scotia, Canada. 


. [SHAFFER, CARLETON B. Shaffer and Mowry, 626 Sea- 


board Bank Building, Norfolk, Va. 


. SHAFFER, Guy F. Draftsman with Cass Gilbert, 11 East 


Twenty-fourth Street, New York, N. Y. 


. ™SHANKLAND, E. C. AND R. M. Civil Engineers, 1106 


The Rookery, Chicago, Ill. 


. SHANNON, CHARLES. 617 Liberty Avenue, Pittsburgh, Pa. 
. SHARON STEEL Hoop Company. A. A. Keally, Assistant 


to Pres dent, Sharon, Pa. 
SHARP, CLAYTON H. (see Elecirical Testing Laboratories). 


. SHARPLES, Purp P. Chemist, 297 Franklin Street. — 
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470 List OF MEMBERS. 


ELECTED, 

1911. SHEAFE, JAMES S. Engineer of Tests, Illinois Central Rail- 
road Company, Burnside Shops, Chicago, III. 

1911. SHEFFIELD SCIENTIFIC SCHOOL LispraRy. L. P. Brecken- 
ridge, Professor of Mechanical Engineering, Mason 
Laboratory, New Haven, Conn. 

1911. SHELDON AXLE Company. William H. Son, Vice Presi- 
dent and General Manager, Wi.kes-Barre, Pa. 

1910. SHEPARD, WILLIAM Kent. Instructor in Mechanics, Yale 
Un versity, Mason Laboratory, New Haven, Conn. 

191t. SHERMAN, C. W. General Manager, Pratt and Fetch- | 
worth Company, 189 Tonawanda Street, Buffalo, N. Y. 

1904. SHERMAN, Herpert L. Industrial and Engineering 
Chemist, 12 Pearl Street, Boston, Mass. 

1906. SHERRERD, JonN M. General Sales Agent, Taylor Iron 
and Steel Company, High Bridge, N. J. 

1903. SHERRERD, Morris R. Engineer and Superintendent, De- 
partment of Water, City of Newark, 128 Halsey Street, 
Newark, N. J. 

1902. SHERWIN-WILLIAMS Company, THe. Paint and Varnish 
Makers. A. P. Johnstone, 100 Canal Street, Cleve- 
land, O. 

1912. {Sutetps, James Assistant in Testing Labora- 
tory, University of California, 2119 McKinley Avenue, 
Berkeley, Cal. 

1899. *SHIMER, PoRTER W. Chemist and Metallurgist, Easton, 
Pa. 

SHOEMAKER, C. B. (see Glasgow Iron Company). 

1910. SHOEMAKER, M.N. Vice-President and Treasurer, Amer- 
ican Concrete-Steel Company, 718 Union Building, New- 
ark, N. J. 

1910. *SHoRE, ALBERTF. President, Shore Instrument Company, 
557 West Twenty-second Street, New York, N. Y. 

1906. SHuLTS, CHARLES. Salesman, Worth Brothers Company, 
111 Broadway, New York, N. Y. 

1902. *“SHUMAN, Jesse J. Inspecting Engineer, Testing Depart- 
ment, Jones and Laughlin Steel Company, Pittsburgh, Pa. 

1912. {Srppatp, C. T. A. Engineer, 769 Third Avenue 
North, Troy, N. Y. 

1910. *{Stmon, S. K. Superintendent, Alabama Portland 
Cement Company, Demopolis, Ala. 

1912. SIMPSON, ALEXANDER, JR. Superintendent, Whitney- | 

ae Steen Company, 720 Symes Building, Denver, Col. 
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List OF MEMBERS. 


ELECTED, 
rot. {Stmpson, TRacy W. Head of Works, Methods Bureau, 
Manufacturing Department. International Harvester 
Company, 249 Paris Avenue, Grand Rapids, Mich. 
SINKINSON, J. Dawson. Chemist, National Lead Com- 
pany, 900 West Eighteenth Street, Chicago, III. 
SISE, Epwarp F. (see Imperial Wire and Cable Company, 
Limited), 

. *SKINNER,C.E. (Member of Executive Committee). Elec- 
trical Engineer, Westinghouse Electric and Manufacturing 
Company, East Pittsburgh, Pa. 

. SKINNER, Hervey J. Vice-President, Arthur D. Little, 
Incorporated, 93 Broad Street, Boston, Mass. 

. *SKINNER, ORVILLE CAMPBELL. Assistant Superintendent, 
Standard Steel Works Company, Burnham, Pa. 

. *Stater, W. A. Assistant, Laboratory of Applied 
Mechanics, University of Illinois, Urbana, II. 

. “SLOAN, ALFRED P., JR. General Manager, Hyatt Roller 
Bearing Company, Box 476, Newark, N. J. 

. SLocum, CHARLES V. Special Agent, The Titanium Alloy 
Manufacturing Company, 5500 Irwin Avenue, Pittsburgh, 
Pa. 

. *Stocum, Frank S. Special Representative, Jones and 
Laughlin Steel Company, Pittsburgh, Pa. 

Smita, A. B. (see Kansas Slate Agricultural College 
Library). 
SmirH, C. C. (see Union Steel Casting Company). 

. SmirH, CHARLES E. Maintenance of Way Department, 
Missouri Pacific Railway Company, St. Louis, Mo. 

. *Smira, EMeryY AND Company. Chemists and Chemical 
Engineers, 651 Howard Street, San Francisco, Cal. 

. *SmitH, E. B. In charge of Mechanical Laboratories, 
Drexel Institute, Thirty-second and Chestnut Streets, 
Philadelphia, Pa. 

. SmirH, Francis P. Chemical Enginecr, 24-26 East — 
Twenty-first Street, New York, N. Y. 

. *SmirH, H. E. Chemist, The Lake Shore and Michigan 
Southern Railway Company, 36 Beersford Place, East 
Cleveland, O. 

. SmirH, H. Le H. Chief of Testing Bureau, Brooklyn 
Rapid Transit Company, Kent and Division Streets, 
Brooklyn, N. Y. 

. SmirH, J. Hammonp. Professor of Civil Engineering, L. 
University of Pittsburgh, Pittsburgh, Pa. 
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BLECTED. 


1908. 


IgIo. 


1902. 
. Socrety or GAS ENGINEERING OF New YorK. 


1909. 


. *SoMMER, ALBERT. 


. *SouTHER, HENRY. 


. *SPACKMAN ENGINEERING CoMPANY, Henry S. 


. *SPAULDING, RALPH E. 


. *SPENCER, HERBERT. 
. [Spencter, J. H. 


. [Spertinc, Tuomas G. 


SMITH, KERRY AND CHACE. Consulting and Constructing 
Engineers, 124-126 Confederation Life Building, Toronto, 
Canada. 

SMITH, LAWRENCE SOUTHWICK. Instructor in Mechanical 
Engineering, Massachusetts Institute of Technology, 
Boston, Mass. 

tSmirH, STUART. 
Cement 
Canada. 

SmitH, W. AcHESON (see International Acheson Graphite 
Company). 

SMITH, WALTER M. (see University of Wisconsin Library). 

Smoot, A. M. (see Ledoux and Company). 

*Snow, J. P. 1120 Kimball Building, Boston, Mass. 

W. Cullen 


Chief Chemist, The Superior Portland 
Company, Limited, Orangeville, Ontario, 


Morris, 4 Irving Place, New York, N. Y. 

Consulting Chemist, The Barber 
Asphalt Paving Company, Land Title Building, Phila- 
delph‘a, Pa. 


. SOMMERVILLE, C. W. Architect, Union Trust Building, 


Washington, D. C. 
Son, Witt1AM H. (see Sheldon Axle Company). 
Consulting Metallurgical Engineer; 
State Chemist, 11 Laurel Street, Hartford, Conn. 
42 North 
Sixteenth Street, Philadelphia, Pa. 


. SPALDING, F. P. Professor of Civil Engineering, Uni- 


versity of Missouri, Columbia, Mo. 


. *SparE, C. R. Vice-President, American Manganese 


Bronze Company, Holmesburg, Philadelphia, Pa. 


. SPARHAWK, GEORGE F. Engineer, American Bridge Com- 


pany, Ambridge, Pa. 

With Aberthaw Construction 
Company, Boston, Mass.’ For Mail: Suffield, Conn. 

SPELLER, FRANK N. (see National Tube Company). 

Civil Engineer, 26 Broadway, New 

York, N. Y. 

4357 Oakenwell Avenue, Chicago, 

Til. 

Civil Engineer, 187 Seventh | 

Street, Elmhurst, New York, N. Y. 
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BLECTED. 

1909. *SPERRY, Epwin S. Metallurgist, The Brass World, 
260 John Street, Bridgeport, Conn. 

1912. *{Sperry, F. L. Inspector, Pittsburgh Testing Labora- 
tory, 305 Praetorian Building, Dallas, Tex. 

1901. SPERRY, W. L. President and Manager, The Cumberland 
Hydraulic Cement and Manufacturing Company, Box 
264, Cumberland, Md. 

1906. SPRAGUE, L. G. Chemist, Virginia Portland Cement 
Company, Fordwick, Va. 

1g11. *Stacks, D. H. Technical Investigator, Deere and Com- 
pany, Moline, Ill. 

1912. “STAFFORD, B. E. D. General Manager, Flannery Bolt 

; Company, Frick Building, Pittsburgh, Pa. 

1908. STAFFORD, C. EDWARD. Union League, Philadelphia, Pa. 

1909. *STAFFORD, SAMUEL G. Vice-President and General Mana- 
ger, Vulcan Crucible Steel Company, Alequippa, Pa. 

1908. STANDARD ASPHALT AND RUBBER CompaANy. W. L. 
Levering, Treasurer, 205 La Salle Street, Chicago, IIl. 

1908. STANDARD ScREwW Company. E. H. Ehrman, Secretary 
and Factory Manager, Chicago Screw Company, 1026 
South Homan Avenue, Chicago, IIl. 

1902. *STANDARD STEEL Works Company. William Vollmer, 
Superintendent, Burnham, Pa. 

1909. STANDARD UNDERGROUND CABLE Company. C. C. Bald- 
win, Superintendent, Wire and Rod Mill, Perth Amboy, 
N. J. 

tg10. STANFORD UNIVERSITY, LELAND, Junior. G. T. Clark, 
Librarian, Stanford University, Cal. 

1905. STANGER, R. H. Harry. Consulting Engineer, Testing 
Works and Chemical Laboratories, 2 Broadway, West- 
minster, London, S. W., England. 

1907. *STANSFIELD, ALFRED. Professor of Metallurgy, McGill 

; University, Montreal, Canada. 

1903. STAPLETON, F. M. Mechanical Inspector, Erie Railroad 

Company, 614 Thompson Street, Pittsburgh, Pa. 
-1Igto. STARR, JOHN J. Secretary, The Robinson Clay Products 
Company, Akron, O. 

1907. STATE GEOLOGICAL Survey. H. F. Bain, Director, 
Urbana, IIl. 

1912. *STERNBERG, Kurt R. ‘Treasurer and General Manager, 
Dickinson Manufacturing Co., Springfield, Mass. 
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1896. 


1896. 


ELECTED. 


. STEWART, L. C. General Manager, Virginia Metal Cul- | 


. STILLMAN, HOWARD. 


. THomas B. Professor of Chemistry, Stevens 
. *STODDARD, RAYMOND FRENcH. Consulting Engineer, 83 


. STONE, GEORGE C. Metallurgist, New Jersey Zinc Com- . 
. Storey, W. B., JR. 


. Storm, W. H. 
. Storrs, L. S. 
. *STOUGHTON, BRADLEY. 


. STRACHAN, RoBert C. Assistant Engineer, Department 


. *STRANGE, WILLIAM WALLACE. 


. Stratton, S. W. (Member of Executive Committee). 


. [Street, Joun Z. 


. *STRICKLER, G. B. President, Southern Sand and Gravel 


OF MEMBERS. 


*STEVENSON, A. A. (Member of Executive Committee). 
Vice-President, Standard Steel Works Company, Morris 
Building, Philadelphia, Pa. 

STEVENSON, J. S. (see Berry Brothers, Limited). 

STEWART, JOHN T. Professor of Agricultural Engineering, 
University of Minnesota, University Farms, St. Paul, 
Minn. 


vert Company, Roanoke, Va. 

Mechanical Engineer and Engineer 
of Tests, Southern Pacific Company, 2420 Piedmont | 
Avenue, Berkeley, Cal. 


Institute of Technology, Hoboken, N. J. 
Fairfield Avenue, Bridgeport, Conn. 


pany, 55 Wall Street, New York, N. Y. 
STONECIPHER, J. F. (see Lajayette College Library). 
Vice-President, Atchison, Topeka and 
Sante Fé Railroad Company, 1033 Railway Exchange 
Building, Chicago, Ill. 
Supervisor of Forms, Isthmian Canal 
Commission, Gatun, Canal Zone 
Vice-President, The Connecticut Com- 
pany, New Haven, Conn. 
Metallurgist, 165 Broadway, 
New York, N. Y. 


of Bridges, City of New York. For Mail: 371 Grant 
Avenue, Richmond Hill, N. Y. , 
Chemist, Box 151, Pony, 
Mont. 

Di- 
rector, United States Bureau of Standards, Washington, 

Civil Engineer, 82 Fourth Avenue, 
Troy, N. Y. 


Company, Fredericksburg, Va. 
SrRoBEL, CHARLES L. Consulting Engineer, 1744 Monad- 
nock Block, Chicago, IIl. 7 
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, 
oF MEMBERs. 
ELECTED. 
1908. STRONG, Rospert M. Care of Mallinckrodt Chemical 
Works, St. Louis, Mo. a 
1g10. “STUDEBAKER CORPORATION. Reference Department, 
South Bend, Ind. 
1904. *STUETZ, ERNEST. 437 Fifth Avenue, New York, N. Y. — 
1909. SUMNER, WARREN E. Chemist, Box 13,East Walpole,Mass. 
1906. SUYDAM, RicHaARD S. President, M. B. Suydam Paint 
Company, Pittsburgh, Pa. 
_ 1896. *SwAIN, GEORGE F. Professor of Civil Engineering, Grad- _ 
uate School of Applied Science, Harvard University, 
4 Pierce Hall, Oxford Street, Cambridge, Mass. 
1903. SWANBERG, F. L. Secretary, The D. T. Williams Valve 
: Company, 904-910 Broadway, Cincinnati, O. 
1910. SWEETSER, E. O. Assistant Professor of Civil Engineering, 
a Washington University, St. Louis, Mo. 
- 1903. *SWENSSON, Emit. Consulting Engineer, Frick Building, 
Pittsburgh, Pa. 
_ 1908. SwitzER, JOHN A. Assistant Professor of Experimental 
’ Engineering, University of Tennessee, Knoxville, Tenn. 


* Taser, Georce H. General Manager, Gulf Refining Com- 
b pany, Frick Building, Pittsburgh, Pa. 
- 1903. TAGGART, HowarRp. Engineer of Tests, Lukens Iron and 
Pa. Steel Company, Box 632, Coatesville, Pa. 
1898. *Tatsot, ARTHUR N. (Second Vice-President.) Professor 
__ae of Municipal and Sanitary Engineering, University of 
Illinois, Urbana, IIl. 
1902. TALBoT, Henry P. Professor of Inorganic and Analytica 
Chemistry, Massachusetts Institute of Technology, Boston, 
Mass. 
1904. TASSIN, WiRT. With Duplex Mctals Company, Chester, Pa. 
1gog. *{TayLor, C. MARSHALL. Superintendent, Tie Treating 
Plant, Philadelphia and Reading Railway Company, 
Philadelphia, Pa. 
1908. TAYLOR, JOHN. Superintendent, Continental Portland 
Cement Company, St. Louis, Mo. 
_ 1908. TAYLoR, JOHN O. 311 Daniel Street, Champaign, III. 
1906. *TayLor, KNox. President, Taylor Iron and Steel Com- 
pany, High Bridge, N. J. 
1900. TAYLOR, WILLIAM Purves. Engincer in charge, Testing 
Laboratory, 232 City Hall, Philadelphia, Pa. 
1912. TcHornt, D. L. Chemist, Gibbsboro, N. J. 
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‘Leer OF MEMBERS. 


ELECTED. 


1896. *TECHNISCHER VEREIN, NEW YorK. 


IgIo 


1902 


Igi2 


Carl Kaelble, Secre- 
tary, Room 719, Engineering Building, 29 West Thirty- 
ninth Street, New York, N. Y. 

. *Terrr, G. H. Secretary and Sales Manager, W. S. 
Dickey Clay Manufacturing Company, 200 New York 
Life Building, Kansas City, Mo. 

*TesTING LABORATORY, City oF St. Louris. Mont 
Schuyler, Engineer-in-Charge, Kingshighway and Eager 
Road, St. Louis, Mo. 

. Textor, Oscar. Analytical and Consulting Chemist, 603 
Superior Avenue, N. W., Cleveland, O. 

THACHER, Epwin. Consulting Engineer; Member, Con- 
crete-Steel Engineering Company, Park Row Building, 
New York, N. Y. 

. [Twacuer, S. P. Assistant Superintendent and Chemist, 
New Jersey Car Spring and Rubber Company, Jersey 
City, N. J. 


_ THACKRAY, GEORGE E. (see Cambria Steel Company). 


1900. *THomas, Davip. Logan Iron and Steel Company, Burn- 
ham, Pa. 

1908. THOMAS, GEORGE, 3D. ‘Treasurer, Parkesburg Iron Com- 
pany, Parkesburg, Pa. 

1911. THomas, H. C. Ass‘stant General Superintendent, Gary 
Works, Indiana Steel Company, 712 Jackson Street, Gary, 
Ind. 

1906. {THompson, G. SAxTon. Assistant in Mechanics, Rensse- 
laer Polytechnic Institute, 689 Second Avenue, Troy, N. Y. — 

1903. *THompson, Gustave W. Chemist, National Lead Com- | 
pany, 129 York Street, Brooklyn, N. Y. : 

1905. *T'Hompson, HucH L. Consulting Engineer, Waterbury, | 
Conn. 

1907. *[HOMPSON, JOHN FAIRFIELD. Chief of Testing Depart- — 
ment, The Orford Copper Company, New Brighton, — 
Staten Islund, N. Y. 

1904. *THOMPSON, SANFORD E. Civil Engineer, Newton High- 
lands, Mass. 

1908. THOMSON, ReGInALD H. Chief Engineer, Seattle Port 
Commission, Central Building, Seattle, Wash. : 

1911. THORPE, J. B. Chief Chemist, Gary Works, Indiana Stee] _ 
Company, Box 614, Gary, Ind. 

1908. {T1ppetts, Frep W. Civil Engineer, Alaska Commercial © 


Building, San Francisco, Cak 
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ELECTED. 


IgIo. 


1908. 


IgI2. 


1909. 


1908. 


IgI0. 


1903. 
1903. 
1903. 


. TRAUTWEIN, A. P. President, Carbondale Instrument — 


. *TRAUTWINE, JOHN C., Jr. Civil Engineer, 257 South © 
. TRETcH, J. Superintendent, Riehlé Brothers 


. [TreEvrno, Vircruts. Civil Engineer, Aportado 11, Torreon 
. *Trist, N. B. With Carnegie Steel Company, Fifth | 


. TROOIEN, O. N. Mechanical Engineer, 3007 Portland 


List OF MEMBERS. 


*TIEMANN, HucH P. Metallurgist, Carnegie Steel Com- 
pany, Pittsburgh, Pa. 

Titt, Epwin B. Engineer of Tests, Canadian Pacific _ 
Railway Company, 4278 Western Avenue, Westmount, 


Canada. 

TittoN, Henry B. Superintendent, The Laconia Car 
Company’s Works, Laconia, N. H. 

TINKER, GEORGE H. Bridge Engineer, New York, Cin- 
cinnati and St. Louis Railway, 420 Hickok Building, 
Cleveland, O. 

TINSLEY, JOHN F. Superintendent, South Works, Amer- 7 
ican Steel and Wire Company, Worcester, Mass. : 
{Tissinc, Davip. Assistant Chemist, Northern Pacific Rail- - 

way Company, General Office Building, St. Paul, Minn. 

TITANIUM-ALLOY MANUFACTURING CoMPANY, THE. Harry 
H. Cook, District Agent, 1845 Peoples Gas Building, q 
Chicago, III. 

*TocH, MAXIMILIAN. Paint Manufacturer, 320 Fifth 

Avenue, New York, N. Y. 
Tomkins, CALviIN. Commissioner of Docks and Ferries, 


Pier A, North River, New York, N. Y. 

ToucEeDA, ENRIQUE. Chemist and Metallurgist, 51 State 
Street, Albany, N. Y. 

*TowNE, THoMAS. Eastern Manager, New York State 
Steel Company and Union Drawn Steel Company, h- ma 
460 Washington Street, New York, N. Y. a 


Company, Carbondale, Pa. 


Fourth Street, Philadelphia, Pa. 
Treat, R. B. (see Crocker-W heeler Company). - 


T esting Machine Company, 1424 North Ninth Street, 
Philadelphia, Pa. 


Coah., Mexico. 


Avenue, Pittsburgh, Pa. 


Avenue, Minneapolis, Minn. 


. *Trow, A. Chief Engineer, California Midland 


Railroad, Marysville, Cal. 
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1908. 


1904. 


1909. 


19C2. 


1906. 


1912. 


IgIO. 


1909. 


1908. 


1907. 


1908. 
1908. 


1907. 
1906. 


ELECTED. 


OF MEMBERS. 


{tTsanc, Lem. Sec. Civil Engineer, 201 Eighth Avenue, 
Troy, N. Y. 

*TucCKER, HERMAN FRANKLIN. 60 Greenough Street, 
Brookline, Mass. 

Turts COLLEGE, DEPARTMENT OF ENGINEERING. Gard- 
ner C. Anthony, Dean, Tufts College, Mass. 

*TULANE UNIVERSITY, DEPARTMENT OF EXPERIMENTAL 
ENGINEERING. Professor W. B. Gregory, New Orleans, 
La. 

*TURNEAURE,F.E. Dean of the College of Mechanics and 
Engineering, University of Wisconsin, Madison, Wis. 

*TURNER, HENRY C. President, Turner Construction 
Company, 11 Broadway, New York, N. Y. 

TuRNER, H.S. Superintendent, Chicago Portland Cement 
Company, Oglesby, II. 

TYLER Company, W.S. M. P. Reynolds, Sales Manager, 
Cleveland, O. 


*UHLER, J. Lroyp. Metallurgist, Union Stee Castings © 
Company, Sixty-first and Butler Streets, Pittsburgh, Pa. 

*UNGER, J. S. Manager, Central Research Laboratory, © 
Carnegie Steel Company, Duquesne, Pa. 

*UNION DRAWN STEEL Company. F.N. Beegle, President, 
Beaver Falls, Pa. | 

Union STEEL Castinc Company. C. C. Smith, President, — 
Sixty-first and Butler Streets, Pittsburgh, Pa. 

Unitep GaAs IMPROVEMENT Company. W. H. Gartley, 
Engineer of Works (Philadelphia Gas Works), Twenty- 
third and Filbert Streets, Philadelphia, Pa. 

Unitep States Cast [Ron PIPE AND FounDRY COMPANY. 
N. F. S. Russell, Eastern Sales Manager, Morris Build- 
ing, Philadelphia, Pa. 

*UNITED STATES GUTTA PERCHA Parint Company. Her- 
bert W. Rice, Secretary, Providence, R. I. 

Unitep STATES Gypsum Company. S. G. Webb, 200 
Monroe Street, Chicago, II. 

UNITED STATES SHERARDIZING CoMPANY. Thomas Liggett, 
Jr., Assistant to President, New Castle, Pa. 

UNIVERSITY OF KANSAS, SCHOOL OF ENGINEERING. F.O. 
Marvin, Dean, Lawrence, Kan. 

University oF NEVADA LIBRARY. J. D. Layman, Li- 
brarian, Reno, Nev. | 
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ELECTED. 
IgIio. 


Igi2. 


UniveRSITY OF NortH Dakota, Charles H. Compton, 


Upson, MAxweEL. M. (see Raymond Concrete Pile 
f 


. VANDEVORT,F.F. Iron and Steel Agent, 66 Broadway, | 
. VAN Gunpy, C. P. Chief Chemist, Baltimore and Ohio — 
. *Van OrnuM,J.L. Professor of Civil Engineering, Wash- 


. {Van Trump, Isaac. Chief Chemist, The 7 
. [Vauctarn, Jacgues.L. Engineer of Tests, 
. VeitcH, F. Chief Chemist, Leather and Paper Laboratory, 


. VeR.TY, R. H. General Superintendent, Massey-Harris 
. ViAL, F. K. Construction Engineer, Griffin Wheel Com- 
. *VIELE, BLACKWELL AND Buck. Consulting Engineers, 
. Voct, A. S. Mechanical Engineer, Pennsylvania Railroad 


7. VoicHT, M. L. Superintendent of Shops, Borden’s Con- 


. *Von SCHRENK, HERMANN. Von Schrenk, Fulks and 


. *VOORHEES, S.S. Engineer-Chemist, Bureau of Standards, 


. *VREDENBURGH, WATSON, JR. Member, Hildreth and 


List OF MEMBERS. 


Librarian, University, N. D. 
*UNIVERSITY OF WISCONSIN LIBRARY. Walter M. Smith, | 
Librarian, Madison, Wis. 


pany). 


New York, N. Y. 
Railroad Company , Mont Clare, Baltimore, Md. 
ington University, St. Louis, Mo. 


Asphalt Paving Company, 2337 South Paulina Street, 
Chicago, IIl. 


Locomotive Works, 500 North Broad Strect, Phila- 
delphia, Pa. 


Bureau of Chemistry, Department of Agriculture, Wash- 
ington, D. C. 


Company, Limited, Toronto, Canada. 

pany, Sacramento Square, Chicago, IIl. 

49 Wall Street, New York, N. Y. 

Company, Altoona, Pa. 

oe Milk Company, 952 De Kalb Avenue, Brooklyn, 


VOLLMER, WILLIAM (see Standard Sieel Works Company). 


Kammerer, Consulting Timber Engineers, Tower Grove 
and Fled Avenue, St. Louis, Mo. 


Washingion, D. C. 


Company, Engineers, 17 Battery Place, saad York, N. Y. 
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480 List OF MEMBERS. 


ELECTED. 

tg09. WACLARK WirE Company. F. W. Wallace, Treasurer, 
49 Wall Street, New York, N. Y. 

1896. *WADDELL, J. A. L. Consulting Civil Engineer, 1012 
Baltimore Avenue, Kansas City, Mo. 

1908. WADLEIGH, F. R. Assistant General Manager, Chesapeake 
and Ohio Coal and Coke Company, Muncey Building, 
Washington, D. C. 

Wapsworth, G. K. (see The Peerless Motor Car Company). 

Wapsworth, J. E. Resident Engineer, American Bridge 
Company, Hudson Terminal, 30 Church Street, New 
York, N. Y. 

. WacENHORST, JAMES H. General Manager, The United 
Rim Company, Akron, O. 

. [Wacner, C. L. Chief Chemist, Superior Portland 
Cement Company, Concrete, Wash. 

WaGNER, JOHN M. Purchasing Agent, Copper Range 
Railroad Company, Box 30,.Houghton Mich. 

*WAGNER, SAMUEL Tobias. Assistant Engineer, Philadel- 
phia and Reading Railway Company, Huntingdon Street 
Station, Philadelphia, Pa. 

. *Watp, D. Everett. Architect, Madison Avenue, New 
York, N. Y. 

WaLvo BroTHeErRS. 102 Milk Street, Boston, Mass. 

*WALDO, LEONARD. Consulting Engineer, 49 Wall Street, 
New York, N. Y. 

. WALKER, H. F. Engineer of Tests, Standard Steel Works 
Company, Box 598, Burnham, Pa. 

. [WaLker, MELVILLE AsApH. Civil Engineer, Westport, 
N. Y. 

WaLkKER, Percy H. Chief Chemist, Contracts Laboratory, _ 
Bureau of Chemistry, Washington, D. C. 

. WALKER, WILLIAM H. Professor of Industrial Chemistry, 
Massachusetts Institute of Technology, 24 Trinity Place, _ 
Boston, Mass. y 

*WALKER, W. R. Assistant to President, United States | 
Steel Corporation, 71 Broadway, New York, N. Y. 7 

*WALLACE, E. C. 306 South Street, Jamaica Plains, Mass. _ 

WALLACE, F. W. (see Waclark Wire Company). 

WALLACE, JOHN T. Vice-President, Blackmer and Post 
Pipe Company, 613 Wainwright Building, St. Louis, Mo. 

. TWALLEDOM, JESSE J. 6717 Perry Avenue, Chicago, Il. 
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List OF MEMBERS. 5 
ELECTED. 


1912. *WALLIS, J. T. General Superintendent of Motive Power, 
Pennsylvania Railroad Company, Altoona, Pa. 
. ™WALTER, LEE W. Cement Inspector, Erie Railroad 
Company, Ninth and Provost Streets, Jersey City, N. J. 
. Watters, Harry E. Metallurgical Chemist, Lincoln 
Foundry Company, Sixtieth and Butler Streets, Pittsburgh, 
Pa. 
2. WARE, E. E. Instructor in Chemical Engineering, 
University of Michigan, 808 Packard Street, Ann Arbor, 
Mich. 
. WARNER, CHARLES. First Vice-President, Charles Warner 
Company, Wilmington, Del. 
. WARNER, GEORGE C. Sullivan Machinery Company, Box 
33, Claremont, N. H. 
. WARREN BROTHERS COMPANY. 93 Federal Street, Boston, 
Mass. 
. [Warwick,C. Laurence. Instructor in Civil Engineering, 
University of Pennsylvania, Philadelphia, Pa. 
1907. WASHBURN, FRANK E. Civil Engineer, Missouri Valley 
Bridge and Iron Company, Leavenworth, Kan. 
1904. *Wason, LEONARD C. President, Aberthaw Construction 
Company, 8 Beacon Street, Boston, Mass. 
. WATERBURY, LESLIE A. Professor of Civil Engineering, 
University of Arizona, Tucson, Ariz. 
. *Wartt, J.H. Ch'ef Chemist, Pittsburgh Steel Company, 
Monesson, Pa. 
Wess, S. G. (see United States Gypsum Company). 
. *{WEBER, PETER J. City Chemist, City Hali, Milwaukee, 
Wis. 
. *WEBSTER, GEORGE S. Chief Engineer and Surveyor, 
Bureau of Surveys, 318 City Hall, Philadelphia, Pa. 
. *WEBSTER, WILLIAM R. Civil Engineer, 411 Walnut Street, 
Philadelphia, Pa. 
. *WEBSTER, WILLIAM R. General Superintendent, Bridge- 
port Brass Company, Bridgeport, Conn. 
. “Weeks, Paut. Mechanical Eng‘neer, 216 Central Build- 
ing, Los Angeles, Cal. 
. Wert, I. Consulting Engineer, Farmers’ Bank Building, 
Pittsburgh, Pa. 
. WELLS, GEORGE M. Office Engineer, Isthmian Canal 
Commission, Gatun, Canal Zone. BS 
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ELECTED. 


IQI2. 


1904. 
1905. 


1897. 


1909. 


IgI0. 


IgII. 


1909. 


1908. 


1904. 
1907. 
1908. 
IQIO. 
1906. 


1907 


. *{WeymoutH, FrepericK A. Engineer of Tests, Mary- 


List OF MEMBERS. 


*WELLS, WALTER F. Assistant General Manager, Edison 
Electric Illuminating Company, 360 Pearl Street, 
Brooklyn, N. Y. 

WEMLINGER, J. R. (see American Society of Engineering 
Contractors). 

WENTWORTH, CHARLES C. Principal Assistant Engineer, 
Norfolk and Western Railway Company, Roanoke, Va. 
Wentz, DANIEL B. President, Stonega Coal and Coke 
Company, 1723 Land Title Building, Philadelphia, Pa. 
*West, THomas D. Foundry Expert, The West Steel 
Casting Company, 805 East Seventieth Street, Cleve- 

land, O. 

WEsT PENN TRACTION CompANy. W. E. Moore, Manager, 
Bank of Savings Building, Pittsburgh, Pa. 

*WESTERN ELectric Company. G. Crossman, in charge 
of Inspect'ion Branch Engineering Department, 463 
West Street, New York, N. Y. 

WESTERN UNION TELEGRAPH CoMPANY. R. E. Chetwood, | 
Engineer of Construction, 195 Broadway, New York, 
N Y. 

WESTESSEN, JosEPH. Chemist, Naval Gun Factory, United 
States Navy Yard, Washington, D. C. j 

*WESTINGHOUSE AIR BRAKE CoMPANY. Harry C. Louden- 
beck, Chief Chemist, Wilmerding, Pa. 5 

WESTINGHOUSE, CHURCH, KERR AND Company. C. M. © 
Chapman, Engineer-in-Charge, 1o Bridge Street, New 
York, N. Y. 

WESTINGHOUSE ELECTRIC AND MANUFACTURING COMPANY. 
L. A. Osborne, Vice-President, Box 911, Pittsburgh, Pa. 

WESTON, FREDERICK W. Standard Steel Works Company, 
1982 Hudson Terminal Building, New York, N. Y. 

West VIRGINIA UNIversiIry Lisrary. Nathaniel L. 
Goodrich, Librarian, Morgantown, W. Va. 

WETHERILL, C. T. President, G. D. Wetherill and Com- 
pany, 114 North Front Street, Philadelphia, Pa. 

WETHERILL, SAMUEL. Special Representative, C. M. Childs 
and Company, 99 John Street, New York, N. Y. 

WetTTAcH, CHARLES D. Secretary, W. W. Lawrence and 
Company, West Carson Street, Pittsburgh, Pa. 


land Steel Company, Sparrows Point, Md. 
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List oF MEMBERS. 


ELECTED. 
1906. WHEELER, EpwarpD J. Consulting Chemist, 79 Chapel 
Street, Albany, N. Y. 

1912 WHEELWRIGHT, THOMAS S. Vice-President and General 
Manager, Old Dominion Iron and Nail Works Company, 
Richmond, Va. 

1905. WHINERY,S. Consulting Engineer on Pavements, Borough 
of Manhattan, 95 Liberty Street, New York, N. Y. 

1912. WHIPPLE, Dorris. Consulting Chemical Engineer, 114 
Liberty Street, New York, N. Y. 

1908. WHIPPLE, GEORGE C. Consulting Engineer, 103 Park 

Avenue, New York, N. Y. 

1909. ALFRED H. Professor of Chemical Engineering, 

7 Unversity of Michigan, 933 Forrest Avenue, Ann Arbor, 
Mich. 

igit. {WuirE, G. A. Superintendent, Electrical Laboratory, 
155 Grant Avenue, Vandergrift, Pa. 

1906. *WuHITE, G.D. Manager, Patton Paint Company, Newark, 
N. J. 

909. WHITE AND Company, J. G. C. D. Gray, Assistant Elec- 
trical Engineer, 43 Exchange Place, New York, N. Y. 
1911. WHITE DENTAL MANUFACTURING ComPANY, THE S. S. 

W. A. Johnston, Factory Manager, Prince Bay, N. Y. 

1909. *{ WHITEHEAD, ALLEN O. Assistant Manager, The White 
head Iron and Steel Company, Tredegar, Monmouthshire, 
England. 

{WHiTMAN, Harry G. Chemist, Carpenter and Anderson, 

19 Kellogg Street, Grand Rapids, Mich 
WHITTEMORE, H. L.  Fayerweather Hall, Columbia 
University, New York, N. Y. 
1898. *WickHorst, Max H. Engineer of Tests, Rail Committee, 
_ American Railway Engineering Assoc’ation, torr Kar- 
pen Bui ding, 910 South M'chigan Avenue, Chicago, 

Ill. 

_ 1908. WippicomBE, R. A. Engineer, 5552 Lakewood Avenue, 
Edgewater Station, Chicago, III. 

1906. WIELAND, CHARLES F. Consulting Engineer, 911 Mutual 
Saving Bank Building, San Francisco, Cal. 

1911. Wiese, H. B. Purchasing Agent, Parkesburg Iron Com- 
pany, Parkesburg, Pa. 

1909. *{Wic, Ruportpx J. Assistant Engineer, United States 
Geological Survey, Bureau of Standards, Washington, 
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List OF MEMBERS. 


ELECTED. 

1909. *WiGHT, FRANK C. Associate Editor, Engineering News, 
505 Pearl Street, New York, N. Y. 

1910. *WILEY, CLARENCE N. Chief Chemist, Atlantic and Gulf 
Portland Cement Company, Drawer 111, Ragland, 
Ala. 

tg1o. WitEY, W. O. Secretary, John Wiley and Sons, 43 East 
Nineteenth Street, New York, N. Y. 

1902. WILHELM Company, THE A. Paint Makers. Walter S. 
Davis, Secretary and Treasurer, Reading, Pa. 

1898. H. V. Assistant to General Superintendent, 
Baldwin Locomotive Works, 500 North Broad Street, 
Philadelphia, Pa. . 

1908. {Writitams, C.C. Assistant Professor of Civil Engineering, 
University of Colorado, 1313 Seventh Street, Boulder, 
Colo. 

1912. [Writiams, Harry M. Chemist, 1 Great Miami Boule- 
vard, Dayton, O. 

1908. WrILLIAMs, Henry J. Chemical Engineer, 161 Tremont 
Street, Boston, Mass. 

1905. WILLIAMSON, SYDNEY B. Division Engineer, Pacific Divi- 
sion, Isthmian Canal Commission, Corozal, Canal Zone. 

Witson, E. B. (see American Bureau oj Inspection and 
Tests). 

1906. WiLson, EpwarpD F. Chemist, Westmoreland Coal Com- 
pany, Irwin, Pa. 

1912. *Witson, H. M. Engineer in Charge, Bureau of Mines, 
Pittsburgh, Pa. 

1908. WiLson, Percy H. Secretary, Association of American 
Portland Cement Manufacturers, 1232 Land Title Build- 
ing, Philadelphia, Pa. 

. *WINCHESTER REPEATING ARMS ComPANY. R. L. Penney, 
in charge of Physical Laboratory, New Haven, Conn. 

. *Winc, CHartes B. Professor of Structural Engineering, 
Leland Stanford Junior University, Stanford University, 
Cal. 

Winsiow, R. S. (see Clearfield Clay Working Company). 
Winsor, Paut (see Boston Elevated Railway Company). 

1909. *[WinT, Rurus W. G. Chemist, F. W. Wint Company, 
Limited, Catasauqua, Pa. 

1907. {WirHEY, Morton OweEN. Assistant Professor of Mechan- 
ics, University of Wisconsin. For Mail: 1630 Madison 

Street, Madison, Wis. 
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ELECTED. 


rgto. WirMeR, Francis P. Engineer in charge of Bridge Design, 


. Wotr, Otro C. Engineer and Architect, 511 Denckla 
. *WoLFEL, Paut L. Chief Engineer, McClintic-Marshall 


. Woop, ALAN, 3D. Mechanical Engineer, Conshohocken, Pa. 
. Woop, Epwarp R., Jr. Manufacturer, 4oo Chestnut 


. Woop, Epwin T. Engineer of Tests, La Belle Iron 


. *tWoop, F. B. Engineer of Tests, Standard Roller 


. Woop, F. W. President, Maryland Steel Company, Spar- 


. *Woop AND Company, R. D. Founders. Walter Wood, 
. *Woop, WALTER. Cast-Iron Pipe Manufacturer, R. D. 
. [Wooprorre, G. H. Assistant Engineer of Tests, Baldwin 
. Woops, Frep L. Superintendent, Iola Portland Cement 


. Woops, R. M. Chief Chemist, Northern Pacific Railway 


. WoopwWELL, JuLIAN E. Consulting Engineer, Terminal 


. WoopwortH, R. B. Engineer with Carnegie Steel Com- 


. *Wootson, IRA H. Consulting Engineer, National Board 


. *WORCESTER, JOSEPH R. 


American Bridge Company, 30 Church Street, New York, 
N. Y. 


Building, Philadelphia, Pa. 


Construction Company, Rankin, Pa. 


Street, Philadelphia, Pa. 
Works, Steubenville, O. 


Bearing Company, Fifty-fifth Street and Lancaster 
Avenue, Philadelphia, Pa. 


rows Point, Md. 


400 Chestnut Street, Philadelphia, Pa. 
Woop, Joun G. (see International Harvester Company). 


Wood and Company, 400 Chestnut Street, Philadelphia, 
Pa. ‘ 


Locomotive Works, 1 West Johnson Street, German- 
town, Philadelphia, Pa. 
Woops, C. F. (see A. D. Little, Incorporated). 


Company, Dewey, Okl. 
Company, General Office Building, St. Paul, Minn. 


Building, Park Avenue and Forty-first Street, New York, 
N. Y. 


pany, 427 Carnegie Building, Pittsburgh, Pa. 


of Fire Underwriters, 135 Williams Street, New York, 
N. Y. 

J. R. Worcester and Company, 


79 Milk Street, Boston, 
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List OF MEMBERS. = 


ELECTED. 


1904. 


1909. 
IQIo. 


1906. 


Igi2. 


1909. 


1907. 


1908. 


1905. 


IQII. 


1908. 


1907. 


William W. Bird, 
Director of the Department of Mechanical Engineering, 
Worcester, Mass. 

Worme -ey, P. L., Jr. Engineer of Tests, Division of 
Tests, United States Department of Agriculture, 3014 
Dent Place, Washington, D. C. 

WorTH BROTHERS COMPANY. James L. Hughes, Engineer 
of Tests, Coatesville, Pa. 

Wricut, W. H. (see Schenectady Varnish Company). 

WULFETUNGE, J. F. Purchasing Agent, Riter-Conley 
Manufacturing Company, Pittsburgh, Pa. 

Wvyer, M. G. Librarian, State University of Iowa, Iowa 
City, Iowa. 

*WYMAN AND GORDON ComMPANY, THE. George F. Fuller, 
General Superintendent and Secretary, Worcester, Mass. 


YATES, WILLIAM HENRY. Supervising Engineer, New 
York State Barge Canal, 84 Willett Street, Albany, 
N.Y. 

*YAMAGUCHI, JUNNOSUKE. Superintendent, Eastern Divi- 
sion Imperial Government Railways of Japan, Uyeno, 
Tokio, Japan. 

tYEomAN, Ray C. Professor of Civil Engineering, Valpa- 
raiso University, Box 274, Valparaiso, Ind. 

YeEomANs, Lucien I. Production Engineer, Sears, Roe- 
buck and Company, Chicago, III. 

*Younc, C.D. Engineer of Tests, Pennsylvania Railroad 
Company, Altoona, Pa. 

Younc, J. Bertram. Chemist, Philadelphia and Reading 
Railway Company, Reading, Pa. 

Younc, JoHN M. Dean of Engineering, University of 
Hawaii, Honolulu, T. H. 


Younc, JoHn P. General Manager, Youngstown Car | 


Manufacturing Company, Youngstown, O. 

tYounc, Ropert J. Assistant, Metallurgical Laboratory, 
Taylor Iron and Steel Company, Box 7, High Bridge, 
N. J. 

*t+Younc, W. W. Consulting Engineer, 220 Broadway, 
New York, N. Y. 

*YOUNGSTOWN SHEET AND TuBE Company. _ E. T. 
McCleary, Chief Chemist, Youngstown, O. 
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ELECTED. 


1903. ZEHNDER, C. H. President, Alleghany Ore and Iron 
Company, 140 Cedar Street, New York, N. Y. 
1911. *ZIMMERSCHIED, K. W. Metallurgical Engineer, General 
Motors Company, Detroit, Mich. 
1908. *ZUERCHER, Max A. Assistant Engineer, in charge of Rail, 
Switch and Frog Work, Canadian Pacific Railway, 
_ 4 Norwood Avenue, Ahuntsic Ward, Montreal, Canada. 
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Total Membership 


Total number holding membership also in the International 
Association for Testing 


Life Members 
Memberships in Perpetuity 
Junior Members 
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488 DECEASED MEMBERS. 


DECEASED MEMBERS. 
Date of 


Name. - Membership. Date of Death. 


ALLIEN, VICTOR S 
ANDERSON J. W 
ATKINSON EDWARD, 
ATKINSON, JOHN B 
AUSTEN, P. 
BaLpwiy, S. W 
BARNSLEY, G. T 
Brack, W. P. 
Buck.LeEy, E. R 
Bupp, Henry | 
CHRISTIE, JAMES 
Dersy, W. A 
Drown, THOMAS M. 
DupDLEy, CHARLES B 


GOWEN, CHARLES 5 


February 1, 1908. 
May 18, 1905. 
December 11,1905. 
September 21, 1912. 
December 30, 1907. 
January 5, 1910. 
October 23, 1909. 
December 12, 1902. 
January 19, 1912. 
January 14, 1905. 
.August 24, 1912. 
June 30, 1912. 
November 16, 1904. 
December 21, 1909. 
December 8, 1903. 
October 19, 1909. 


Hanccck, E. 
HINCKLEY, 
JoHNsSON, EDMUND 1905 
Jounson, J. B 1899 
Jounson, W. C 1900 
KERNS, JOHN J 1910 
Li. pLow, S. 1904 
MAaAtTcuaAM, CHARLES A...............1902 
McCaw G. M 1898 
MoRISON, GEORGE S.................1896 
Morton, HENRY 1896 May 9, 1902. 
April 27, 1909. 
Newsome, EpGan T.................191] February 6, 1912. 
Pierce, D. H 1907 July 1, 1999. 
1902 March 17, 1912. 

TATNALL, GE 
‘TAUBENHEIM, ULRICH E. 
THURSTON, ROBERT H 
Warman, F. C April 27, 1908. 
Woopman, D re September 4, 1907. 
Wricut, H. 1904 June 22, 1905. 

November 11, 1905, 


February 12, 1909. 
August 9, 1910. 
October 1, 1912. 
February 19, 1911. 
April 12, 1911. 
December 28, 1909. 
January 26, 1901. 
May 23, 1909. 

June 23, 1902. 
December 15, 1906. 
March 12, 1911. 
January 16, 1908. 
September 22, 1912. 
May 25, 1901. 
December 5, 1009. 


July 1, 1993. 


19, 1911. 
October 25, 1903. 
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GEOGRAPHICAL DISTRIBUTION OF MEMBERS. 


ALABAMA, 


Birmingham: A. W. Allen; F. H. Crockard; J. R. Harris. 
Demopolis: S. K. Simon. 

Leeds: C. M. Goodman. 

Mobile: H. Austill, Jr. _ 
Ragland: C. N. Wiley. 


St. Stephens: O. Gerlach. © 7 
University: E.B. Kay. 


ARIZON 


Tucson: L. A. Waterbury. 


CALIFORNIA. 


Berkeley: A. C. Alvarez; P. F. Bovard; C. Derleth, Jr.; C. G. Hyde; 
J. R. Shields; H. Stillman. 

Celment: M. Kind. ea «6 

Coton: W. C. Hanna. 44 

Emeryville: D. Finley. 

Hermosa Beach: G. Nelson. 

Heroult: E. B. Nelson. 

Los Angeles: D. B. W. Alexander; L. A. Dubbs; F. W. Huber; R. G. 
Osborne; A. F. Rosenheim; K. D. Schwendener; P. Weeks. 

Marysville: C. A. Trow. a 

Oakland: J. J. Donovan; B.S. Drake. © 

Pasadena: G. A. Damon. 

San Francisco: R. S. Buck; H. A. Campbell; W. A. Doble; H. M. 
Fitch; E. L. Foucar; W. H. George; Heller and Wilson; L. L. Hohl; L. E. 
Hunt; R. E. Noble and Company; J. M. O’Hara; W. C. Riddell; A. A. M. 

Russell; Smith, Emery and Company; F. W. Tibbetts; C. F. Wieland. 


West Berkeley: California Corrugated Culvert Company. 


t 4 COLORADO. 


Boulder: M. S. Ketchum; C. C. Williams. 
Denver: L. G. Carpenter; J. Y. Jewett; A. Simpson, 
Pueblo: Colorado Fuel and Iron Company; G. L. DeRhodes. ath 
(489) 
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CONNECTICUT. 


Ansonia: H. C. Jennison. 
Bridgeport: Bridgeport Brass Company; A. P. Ford; G. P. McCarthy 
Jr.; M. F. McKenna; E. S. Sperry; R. F. Stoddart; W. R. Webster. 

Groton: W. G. Lumsden. 

Hartford: W. D. Chase; Hartford Steam Boiler Inspection and Insur- 
ance Company; The Johns-Pratt Company; W. T. Sears; H. Souther. 

New Britain: W. S. Rowland. 

New Haven: C. B. Langstroth; W. H. Moore; Sheffield Scientific 
School Library; W. K. Shepard; L. S. Storrs; Winchester Repeating Arms 


Company. 
Stamford: A. H. Emery; B. Ogden. 7. 
Suffield: R. E. Spaulding. = 


Waterbury: American Brass Company; Chase Rolling Mill Company; 
E. O. Goss; H. L. Thompson. 
West Haven: E. H. Raquet. 


DELAWARE. 
Wilmington: H. M. Barksdale; N. H. Davis; Harlan and Hollingsworth 


Corporation; .W. W. Lobdell; C. Warner. ao “ae 


DISTRICT OF COLUMBIA. 


Washington: L. L. Beebe; J. Berrall; W. H. Bixby; E. W. Boughton; 
Bureau of Construction and Repair, Design Branch; Bureau of Construction 
and Repair, Material Branch; Bureau of Steam Engineering; C. W. Burrows; 
A. S. Cushman; R. P. Devries; H. C. Dickinson; D. E. Douty; P. Fireman; 
H. A. Gardner; A. T. Goldbeck; J. O. Hargrove; B. Herman; W. F. Hille- 
brand; J. A. Holmes; J. E. Howard; P. Hubbard; E. L. Lasier; L. M. Law; 
C. Macnichol; C. E. Munroe; L. W. Page; G. S. Pope; C. S. Reeve; C. W. 
Sommerville; S. W. Stratton; F. Veitch; S. S. Voorhees; F. R. Wadleigh; 
P. H. Walker; J Westessen; R. J. Wig; P. L. Wormeley, Jr. 


FLORIDA. 
Gainesville: W. A. Fisher. 


Rockmart: J. L. Mack. 
Savannah: F. I. Gibson. 


Boise: A. P. Adair. 
Moscow: C. N. Little. 
— Twin Falls: M. M. Murtaugh. 
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GEOGRAPHICAL DISTRIBUTION OF MEMBERS. 


ILLINOIS. 


Champaign: J. O. Taylor. 

Chicago: American Asphaltum and Rubber Company; American Bureau 
of Inspection and Tests; American Steel Foundries; J. G. Bergquist; C. W. 
Boynton; Bradley and Vrooman Company; W. Brady; I. M. Bregowsky; 
J. Brunner; R. T. Brydon; F. O. Bunnell; H. J. Burt; H. M. Byllesly and 
Company, Library; J. M. Carmody; W. M. Carpenter; C. H. Cartlidge; 
~ Commonwealth-Edison Company; T. L. Condron; W. A. Converse; Crane 
Company; G. M. Davidson; J. P. Dike; R. W. Evans; A. G. Fay; R. 
Forsyth; W. Forsyth; R. M. Gerety; S. A. Greeley; H. Green; H. C. 
Griswold; E. Gudeman; E. M. Hagar; P. B. Harrison; C. D. Hill; L. 
_§. Hughes; R. W. Hunt and Company; H. C. Hutchins; Illinois Central 
Railroad Company; Illinois Steel Company; 8S. H. Ingberg; Inland Steel 
Company; International Harvester Company; Interstate Iron and Steel 
Company; J. N. Jensen; M. T. Jones; L. Kirschbraun; J. W. Lawrie; A. E. 
- Lindou; C. F. Loweth; J. R. MacGregor; H. Mannhardt; Marquette Cement 
Manufacturing Company; E. D. Martin; H. M. McCormack; W. Michae- 
lis, Jr.; A. V. H. Mory; A. W. Moseley; National Fireproofing Company; 
J. F. Nickerson; C. G. Osborne; S. Otis; C. E. Paul; Railway and Engineer- 
ing Review; G. W. Riddle; Roberts and Schaefer Company; A. F. Robinson; 
Rock Products; J. T. Ryerson and Son; E. C. and R. M. Shankland; J. S. 
- $heafe; J. D. Sinkinson; J. H. Spengler; Standard Asphalt and Rubber 

- Company; Standard Screw Company; W. B. Storey, Jr.; C. L. Strobel; 

_ Titanium-Alloy Manufacturing Company; I. Van Trump; F. K. Vial; 
United States Gypsum Company; J. J. Walledom; M. H. Wickhorst; R. 
A. Widdicombe; L. I. Yeomans. 

DePue: M. F. Chase. 

East St. Louis: E. H. Ochler. a 

Granite City: R. A. Bull; J. W. Mills. < 

Hawthorne: O. Linder. 

Moline: D. H. Stacks. 

Monmouth: A. W. Gates. 

Oglesby: J. W. Ganser; H. S. Turner. 

Rock Island: D. M. King; W. M. Mansfield. 

South Chicago: O. Eisenschiml; E. S. Gardner. 

Springfield: A. N. Johnson. a 

Urbana: D. A. Abrams; A. V. Bleininger; W. F. M. Goss; H. F. Moore; 
S. W. Parr; W. A. Slater; State Geological Survey; A. N. Talbot. 

West Chicago: Calamut Steel Company. 

Wilimette: G. Magee, Jr. 


INDIARA. 


East Chicago: C. W. Lytle. 
Fort Wayne: G. M. Hofman. _ 
Gary: W. E. Graham; H. C. Thomas; J. B. Thorpe, — ee 
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INDIANA.—Continucd. 
Indianapolis: W. I. Balientine; A. S. Bixby; J. R. Francis; E. B. Hall; 
H. E. Jordan; H. A. Schwartz. 


Lafayette: A. E. Berdon; R. G. Dukes; W. K. Hatt; A. P. Poorman; 
Purdue University Library; H. H. Scofield. 


Porte: M. Rumely Company. 
Portland: W. C. Hoover. 
South Bend: Studebaker Corporation. ’ 


Terre Haute: W. P. Childs; M. A. Howe. a 
Valparaiso: R. C. Yoeman. 


IOWA. 
Ames: A. O. Anderson; J. T. Bates; R. W. Crum; H. W. Gray; A. 
Marston. vers 


Armstrong: P. H. Atwood. 


Burlington: F.W.Salmon. 
Des Moines: M. L. Patzig; C. A. Rawson. 
Estherville: L. L. Bingham. 7 


Iowa City: M. G. Wyer. 
Mason City: G. P. Diekmann. 


Coffeyville: H. B. Setzler. 
Lawrence: C. I. Corp; H. Gardner; F. O. Marvin; H. A. Rice, Uni- 
versity of Kansas, School of Engineering. 

Leavenworth: F. E. Washburn. 

Manhattan: Kansas State Agricultural College Library. 

Mildred: P. W. Marx. 

Pittsburg: L. E. Curfman. 

Topeka: H. B. MacFarland; W. A. Powers. 


KENTUCKY. 


Louisville: B. Montfort. 
Newport: W: R. Fleming. 


LOUISIANA. 


New Orleans: G. J. Glover; Tulane University, Department of Ex- 
perimental Engineering. 


MAINE. 
Orono: H. S. Boardman. 
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GEOGRAPHICAL DISTRIBUTION OF MEMBERS. 


MARYLAND. 


Annapolis: Bureau of Steam Engineering; W. Cole; F. Lyon; M. E. 
~ Reed: School of Marine Engineering Library. 
. Baltimore: Bartlett, Hayward and Company; A. T. Clark; F. H. 
Clark; O. C. Cromwell; W. W. Crosby; J. A. Davis; W. R. Edwards; J. E. 
Greiner; E. C. Heald; R. K. Meade; J. R. Onderdonk; Penniman and 
Browne; E. K. Rothstein; C. P. Van Gundy. 
Cumberland: W. L. Sperry. 
Sparrows Point: H. C. Lane; S. S. Martin; F. A. Weymouth; F. W. 


Wood. 
MASSACHUSETTS. 


Ashburnham: C. A. Hubbell. 

Boston: E. G. Bailey; R. E. Bakenhus; F. A. Barbour; P. Barker; 
—=éE. A. Barrier; C. R. Boggs; Boston Elevated Railway Company; Boston 
Society of Architects; G. H. Brazer; F. N. Bushnell; H. P. Eddy; W. E. 

© Eustis; H. Fay; J. W. Fellows; F. W. Ferguson; C. E. Fuller; A. H. 
_ Gill; W. Goodenough; R. K. Hale; H. W. Hayward; J. O. Henshaw; C. J. 
- Hogue; A. F. Holmes; Inspection Department, Associated Factory Mutual 
_ Fire Insurance Company; W. A. Johnston; E. N. Lake; E.S. Larned; A. D. 
_ Little, Incorporated; Lockwood, Greene and Company; C. L. Norton; J. G. 
— Rote; P. P. Sharples; H. L. Sherman; H. J. Skinner; L. S. Smith; J. P. 
Snow; H. P. Talbot; Waldo Brothers; W. H. Walker; Warren Brothers 
> Company; L. C. Wason; H. J. Williams; J. R. Worcester. 
Brookline: E. S. Lincoln, Incorporated; H. F. Tucker. 
Cambridge: H. M. Boylston; E. T. Davis; Harvard College Library; 
H.J. Hughes; L. J. Johnson; W. F. Kearns; G. H. Perkins; A. Sauveur; G. 
F. Swain. 
Clinton: F. W. Bateman. 
Dedham: G. W. Coggeshall. 
Easton: W. E. Farrell. 
East Walpole: W. E. Sumner. 
Everett: R. G. Morse. 
Holyoke: R. E. Newcomb. 
Jamaica Plains: C. King; E. C. Wallace. 
Lee: W. W. Maclay. 
Malden: C. P. Price. 
Merrimac: Eastern Hard Fibre Company. 
New Bedford: T. B. Akin. 
Newton Highlands: S. E. Thompson. 
North Egremont: E. L. Corthell. 
Oak Bluffs: A. T. Derry. 
Pittsfield: A. McK. Gifford; A. B. Hendricks, Jr. 
Quincey: Fore River Shipbuilding Company. 
Southbridge: W. L. Oakden. 
Springfield: E. G. Brick; The Emerson Laboratory; K. R. Neill. 
Tufts College: Tufts College, Department of Engineering. 
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GEOGRAPHICAL DISTRIBUTION OF MEMBERS. 


West Lynn: General Electric Company, Lynn Works. 

Worcester: American Steel and Wire Company; J. W. Bishop Company; 
PF, C. Elder; L. D. Granger; G. S. McFarland; E. H. Peirce; F. W. Roys; 
J. F. Tinsley; Worcester Polytechnic Institute; The Wyman and Gordon 
Company. 
Wollaston: H. E. K. Ruppel. 


MASSACHUSETTS.— Continued. 


‘an 
MICHIGAN. 


Ann Arbor: E. E. Ware; A. H. White. 

Birmingham: D. T. Randall. 

Detroit: The Aluminum Castings Company; J. W. Barbey; F. F. Beall; 
Berry Brothers, Limited; C. T. Bragg; The Detroit Testing Laboratory; 
D. M. Ferguson; General Motors Company; C. H. Jumper; A. W. Munsell; 
C. S. Neal; R. A. Plumb; W. H. Sellew; K. W. Zimmerschied. 
East Lansing: J. A. Polson. 

Grand Rapids: T. W. Simpson; H. G. Whitman. 
Houghton: J. M. Wagner. 

Hubbell: J. B. Cooper; G. L. Heath. 

Three Rivers: E. C. Champion. 

Sault Ste. Marie: L. C. Sabin. 

Union City: A. Lundteigen. 


4 
MINNESOTA. 


Duluth: E. K. Coe; F. Cremer; C. J. Enger. 
Minneapolis: E. H. Brown; W. H. Kavanaugh; O. N. ‘T're wien. 
St. Paul: J. T. Stewart; D. Tissing; R. M. Woods. 


MISSISSIPPI. 
University: A. M. Muckenfuss. 


MISSOURL 


Columbia: A. L. Hyde; F. P. Spalding. 
Independence: J. L. Mack. 
Joplin: J. A. Schaeffer. 
Kansas City: W. S. Dickey; E. L. Heidenreich; J. E. Muhlfeld; G. H. 
Tefft; J. A. L. Waddell. 

St. Louis: T. R. Akin; B. F. Bush; Campbell Glass and Paint Com- 
pany; A. W. Clark; C. W. S. Cobb; O. L. Garrison; N. B. Gregg; Hoyt 
Metal Company; J. J. Kessler; H. W. Lohmann; Missouri Pacific Railway 
Company; C. D. Purdon; E. J. Russell; C. E. Smith; City of St. Louis 
Testing Laboratory; R. M. Strong; E. O. Sweetser; J. Taylor; J. L. Van 
Ornum; H. von Schrenk; J. T. Wallace. 
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MONTANA. 


Anaconda: Anaconda Copper Mining Company. 

Bozeman: Montana College of Agriculture and Meckanic Arts. 

Helena: R. O. Hoyt. 
ny: W. W. Strange. 

Po y ge 


i. 
NEBRASKA. 


Lincoln: G. R. Chatburn; C. E. Mickey. 
Omaha: N. F. Harriman; J. Hoffhine. 
South Omaha: W. H. Low. ae 


NEVADA. 
4 
Hazen: W. J. Card. 


Reno: University of Nevada Library. 


NEW HAMPSHIRE. 4 


Claremont: G. C. W arner. 
Laconia: H. B. Tilton. 


NEW JERSEY. 

Alpha: A. F. Gerstell. 

Ampere: Crocker-Wheeler Company. 

Atlantic City: H. H. Campbell; W. I. Cherry. 

Bayonne: J. L. Gray; T. T. Gray; K. G. MacKenzie. 

Boonton: R. W. Seabury. 

Bound Brook: H. Abraham. 

Burlington: W. R. Conard; J. A. Hayes. ; 

Camden: Camden Forge Company; J. L. De Bertod: 1no; E. H. Ries. 

Chrome: L. Addicks. 

Elizabeth: S. A. Howell. 

Gibbsboro: J. Lucas and Company; D. L. Tchorni. 

High Bridge: J. H. Hall; J. M. Sherrerd; K. Taylor; R. J. Young. 

Hoboken: T. J. Bateman; F. L. Pryor; T. B. Stillman. 

Jersey City: W. J. Corliss; Joseph Dixon Caste Company; J. A. 
Munsell; S. P. Thacher; L. W. Walter. 7 

Long Branch: C. E. Nordell. 

Mahwah: F. W. Sargent. 

Maurer: C. N. Forrest. 

Montclair: W. Kent. 

Newark: B. L. Chandler; W. N. Hazen; R. E Jennings, 2nd; The 
Nairn Linoleum Company; J. Owen; T. P. Payne; M. Schreiber; M. R. 
~Sherrerd; M. N. Shoemaker; A. P. Sloan, Jr.; G. D. White. 

Passaic: F. Dannerth; Manhattan Rubber Manufacturing Company. 

Perth Amboy: F. L. Antisell; H. W. Fisher; J. C. Rossi; Standard 
Underground Cable Company. 
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NEW JERSEY.—Continued. 


Phillipsburg: W. R. Dunn. 

Plainfield: F. Conlin; H. D. Hibbard; C. P. Karr. 
Ridgefield Park: C. de Wyrall. 
Summit: E. D. Nelson. 
Stewartsville: H. E. Kiefer. 
Trenton: H. C. Boynton; R. B. Gage; A. C. Gregory; J. A. Roebling’s 
Sons Company. 

Upper Montclair: C. A. Mead. « 
Watchung: American Foundrymen’s Association; R. Moldenke. 


Afton: R. H. Carrington. 

Albany: W. R. Davis; L. H. Dumary; R. S. Greenman; F. W. Kelley; 
J. A. Murray, Jr.; J. E. Myers; E. Touceda; E. J. Wheeler; W. H. Yates. 

Amsterdam: J. E. Dore. 

Bedford Hills: H. M. Howe. 

Brooklyn: C. W. Aiken; W. H. Broadhurst; G. V. Catuna; W. H. 
Chater; E. J. Fort; A. I. Frye; H. L. Greene; G. T. Hammond; A. 
Helwig; A. Hinrichs; F. P. Ingalls; G. Kaufman; W. I. Keeler; J. S. | 
Kennedy; J. W. Masury and Son; J. P. Millwood; A. Rogers; H. Le H. 
Smith; G. W. Thompson; M. L. Voight; W. F. Wells. 

Buffalo: W. M. Armstrong; W. M. Corse; A. L. Johnson; Spencer 
Kellogg and Sons; Lackawanna Steel Company; R. W. Lindsay; Pierce i 
Arrow Motor Car Company; C. W. Sherman. 

Crown Point: C. W. Murdock. 


Elmira: R. T. Lewis. 
Flushing: A. H. Sabin me? 
Glen Cove: F. Price.- 


Glen Falls: International Paper 
Gloversville: G. Orr. 

Hastings-upon-Hudson: G. P. Hemstreet. 
Hoosick Falls: J. A. Beckett; S. C. Cluett. ~— 9 = 
Hudson: A. Neu 

Ilion: Remington Arms and Ammunition Company. 
Ithaca: R. C. Carpenter; I. P. Church; Cornell University Library; 
E. E. Haskell; H. S. Jacoby; H. Ries. 

Jamaica: O. Erlandsen. 3 =, 
Laurel Hill: J. B. Herreshoff, Jr. 
Little Falls: G. B. Banks. 

Lockport: L. E. Howard. 
New Brighton: J. F. Thompson. 
Newburgh: E. Penny. 
New Lebanon: A. J. Kohlhofer. 
New York: H. H. Adams; A. Allen, Jr.; H. B. Allen; American Bridge 
Company; American Bureau of Shipping; American Electric Railway En- 
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NEW YORK.—Continued. 


_ gineering Association; American Society of Engineering Contractors; Amer- 
ican Telephone and Telegraph Company; F. M. Andrews and Company; 
~T. P. Armstrong; W. D. Arter; E. B. Ashby; C. V. Bacon; F. T. H. Bacon; 
. J. F. Bacon; A. A. Baker; Barrett Manufacturing Company; S. H. Bassett; 
G. Baum; W. N. Beach; B. Berger; A. H. Blanchard; C. P. Bliss; Boller, 
Hodge and Baird; W. A. Bostwick; A. L. Bowman; O. Brainard; L. F. 

_ Braine; F. A. Burdett; W. H. Burr; W. Campbell; A. Carnegie; A. B. 
Chamberlin; P. Cheesman; M. E. Chester; J. A. Church; S. R. Church; A. 
Churchward; E. A. S. Clarke; E. B. Cobb; T. I. Coe; W. T. Corbett; W. C. 

Cuntz; D. A. J. V. Davies; C. Davis; C. H. Davis; E. W. DeKnight; 

- Detroit Graphite Company; F. W. Devoe and C. T. Raynolds Company; 
_L.C. Dilks; J. Douglass; W. J. Douglass; A. W. Dow; J. S. Doyle; H. B. 
Drowne; P. H. Dudley; B. W. Dunn; H. Dunning; J. O. Eckersley; O. M. 
Eidlitz; Electrical Testing Laboratories; A. H. Elliott; Engineering Record; 

_ §. M. Evans; M. S. Falk; A. Falkenau; F. M. Farmer; H. S. Fleming; 
J. H. Flynn, Jr.; A. E. Forstall; F. E. Foss; H. Fougner; G. L. 
Fowler; J. W. Frank; J. B. French; R. H. Gaines; H. P. Gallogly; T. J. 


: Gormully; W.S. Gould; J. H. Gregory; A. B. Hager; C. W. Hall; S. Ham- 
j burger; C. S. Hamner; W. J. Harvie; W. W. Havens; R. Hering; C. ~ 
at Hermann; P. S. Hildreth; H. P. Hill; N. S. Hill, Jr.; H. B. Hodges; 

| J g 


: ge J. L. Holst; A. C. Horn; O. E. Hovey; J. W. Howard; O. Z. ws 
“a. >. Huntington; C. T. Hutchinson; The Iron Age; R. J. Jenks; R. E. 
ea ings; I. G. Johnson and Company; S. W. Jones; E. Jonson; H. Josias; 
‘J. L. Kemmerer; R. B Kendig; J. J. Kennedy; W. H. Kershaw; J. A. Kin- 
_ kead; C. Kirchhoff; P. A. Kirchner; O. H. Klein; J. A. Knighton; G. F. 
- Kunz; H. A. La Chicotte; C. G. E. Larsson; R. H.:Laverie; Ledoux and 
Company; J. H. Lidgerwood, Jr.; P. T. Lindhard; E. McL. Long; 

_ Lloyds’ Register of Shipping; A. N. Lukens; J. S. Macgregor; W. Main; 
CC. P. Marsh; H. McBurney; J. C. McGuire; P. C. MclIlhiney; C. F. 
McKenna; E. D. Meier; C. Meriwether; M. Merriman; The Metal In- 
dustry; R. P. Miller; J. L. Miner; A. E. Mitchell; L. S. Moisseiff; G. E. 
Molleson; F. B. Morse; A. Moyer; W. Mueser; C. R. Myer; New Jersey 

_ Zinc Company; New York Central and Hudson River Railroad Company, 
_ Engineering Department; New York Fire Insurance Exchange; W. C. 
- O'Neill, Jr.; Orford Copper Company; C. J. Osborn; W. F. Parish; D. 
Pierce; A. Polk; L. R. Pomeroy; H. F. J. Porter; W. H. Powell; A. J. Pro- 
— vost, Jr.; Railway Steel Spring Company; D. H. Ray; Raymond Concrete 
Pole Company; M. Raymond; T. E. Rhodes; C. Richardson; L. D. Rights; 

_ A. E. Roberts; Rome Merchant Iron Mill; W. B. Ruggles; A. H. Sawyer; F. E. 
Schmitt; H. J. Schnell; F. Schniewind; A. W. Schwartz; H. B. Seaman; 
_ Sement-Solvay Company; G. F. Shaffer; A. F. Shore; C. Shults; F. P. Smith; 
Society of Gas Engineering of New York; H. Spencer; T.G. Sperling; G. C. 

_ §$tone; B. Stoughton; E. Stuetz; New York Technischer Verein; E. Thacher; 
_ M. Toch; C. Tomkins; T. Towne; H. C. Turner; F. F. Vandevort; Viele, 
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Westport: M. A. Walker. 
NORTH CAROLINA. 
Canton: L. Buck. 
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NEW YORK.—Continued. 


Blackwell and Buck; W. Vredenburgh, Jr.; Waclark Wire Company; J. E. 
Wadsworth; D. E. Waid; L. Waldo; W. R. Walker; Western Electric 
Company; Western Union Telegraph Company; Westinghouse, Church, 
Kerr and Company; F. W. Weston; S. Wetherill; S. Whinery; D. Whipple; 
G. C. Whipple; J. G. White and Company; H. L. Whittemore; F. C. 
Wight; W. O. Wiley; F. P. Witmer; J. E. Woodwell; I. H. Woolson; 
W. W. Young; C. H. Zehnder. 

Niagara Falls: F. A. J. Fitz Gerald; A. H. Hooker; International Ache- 
son Graphite Company. 
Portchester: H. J. Miller. 

Potsdam: T.S. Clarkson Memorial School of Technology. 

Prince Bay: The S. S. White Dental Manufacturing Company. 

Richmond Hill: W. H. Nuessey; R. C. Strachan. 

Rochester: Bausch and Lomb Optical Company; F. R. Baxter, 

Schenectady: American Locomotive Company; J. A. Capp; General 
Electric Company; S. V. Hunnings; Schenectady Varnish Company. 

Syracuse: W. H. Blauvelt; J. N. Bourg; W. B. Cogswell; H. H. Frank- 
lin Manufacturing Company; J. A. Mathews; J. H. Nead;. H. A. Pardee. 

Tonawanda: J. G. Joseph. 

Troy: M. P. Doran; W. V. T. Fonda; J. C. Hoar; T. R. Lawson; Lud- 
low Valve Manufacturing Company; Rensselaer Polytechnic Institute; C. T 
A. Sibbald; J. Z. Street; G. S. Thompson; L. S. Tsang. 

Victor: The Locke Insulator Manufacturing Company. 

West Albany: R. W. Mahon. 


NORTH DAKOTA. 


University: University of North Dakota. > 


OHIO. 


Akron: W. C. Geer; The B. F. Goodrich Company; J. J. Starr; J. H.. 
Wagenhorst. 

Canton: J. T. Hay; H. G. Kiefer. 

Cincinnati: F. W. Cherrington; Cincinnati Chapter, American Insti- — 
tute of Architects; Eagle White Lead Company; G. K. Elliott; Elzner and | 
Anderson; R. Hockstetter; A. L. Jenkins; O. Phillips; L. G. Robinson; — 
J. R. Sanborn; H. Schneider; F. L. Swanberg. 

Cleveland: R. R. Abbott; W. F. Abel; H. B. Anderson; A. O. Backert; © 
G. W. Balkwill; W. P. Blair; The Brown Hoisting Machinery Company; — 
Case School of Applied Science, Department of Civil Engineering; R. Cath- A 
cart; The Cleveland Engineering Society; B. Crowell; H. F. Deverell; > 
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OHIO.—Continued. 


 —E. W. Furst; D. Gaehr; J. H. Herron; Kelley Island Lime and Trans- 
portation Company; H. R. Kimmel; H. M. Lane; The National Petroleum 
“News; F. H. Neff; J. H. Nelson; The Osborn Engineering Company; 
_F. J. Peck and Company; The Peerless Motor Car Company; .The Per- 
fection Spring Company; The Sherwin-Williams Company; H. E. Smith; 
O. Textor; G. H. Tinker; W. S. Tyler Company; T. D. West. 
Collinwood: T. F. Clay, Jr.; G. E. Doke. 
Columbus: Burgess and Long; H. M. Bush; D. J. Demorest; W. L. 
Melick; E. Orton, Jr.; G. P. Robinson. 
Dayton: F. O. Clements; E. A. Deeds; A. Giesler; H. G. Kittredge; 
D. A. Kohr; The Lowe Brothers Company; The National Cash Register 
Company; H. M. Williams. 
Elyria: C. M. Campbell. 
Findlay: J. L. Child. 
Mansfield: R. H. Arnold. 
, Middletown: J. A. Aupperle; W. J. Beck; R. B. Carnahan, Jr.; G. H. 
Charls; S. R. Rectanus. 
ae? Sandusky: S. B. Newberry. 
Steubenville: E. T. Wood. 
Toledo: D. M. Luehrs. 
Warren: W. T. Clark. 
Youngstown: H. B. McMaster; G. W. Peffer; C. S. Robinson: J. P. 
Young; Sheet and Tube Company. 


OKLAHOMA. 


Dewey: F. L. Woods. 
Stillwater: J. L. Jones. 


OREGON. 
Corvallis: S. H. Graf. 


Portland: D. D. Clarke; R. S. Edwards; E. W. Lazell; J. K. Moore; 
W. R. Phillips; Portland Gas and Coke Company. 
PENNSYLVANIA. 


Alequippa: S. G. Stafford. 
4 Allentown: Allentown Portland Cement Company; B. Enright; E. B. 
McCready; H. A. Reninger; D. E. Ritter. 
Altoona: W. O. Dunbar; W. F. Kiesel, Jr.; G. B. Koch; P. Kreuz- 
- -pointner; H. K. McCauley; M. E. McDonnell; F. N. Pease; S. C. Potts; 
_H. M. Ramsay; H. B. Rodman; A. S. Vogt; J. T. Wallis; C. D. Young. 
Ambridge: J. J. Boyle; G. F. Sparhawk. 
Apollo: R. Lock. 
Beaver Falls: W. W. Burritt; H. H. Robertson; Union Drawn Steel 
Bethlehem: G. S. Chiles; J. E. Leibfried. 
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PENNSYLVANIA.— Continued. 


Braddock: G. D. Chamberlain. 
Bridgeville: B. Saklatwalla. 
Burnham: O. Skinner; St andard § Steel Works C D. 
F. Walker. 
Canonsburg: G. C. Schade. F 4 
Carbondale: A. P. Trautwein. 
Wint. 
Chester: A. M. Comey; W. M. Page; Penn Steel Castings and Machine 
a Clearfield: Clearfield Clay Working Company. 
Coatesville: Lukens Iron and Stezl Company; H. Taggart; Worth 
Conshohocken: W. A. Cooper; A. Wood, 3d. 
Creighton: C. H. Kerr. 
Du Bois: Buffalo, Rochester and Pittsburg Railway Company. 
Duquesne: J. S. Unger. 
4 M. Porter; P. W. Shimer. 
East Pittsburgh: C. B. Au:l; W. A. Bole; T. D. Lynch; C. E. Skinner. 
Emporium: A. C. Blum. 
Erie: H. E. Diller; A. Jarecki. 
= Glenshaw: F. L. Garlinghouse. 
Greensburg: J. P. Donohoe; W. F. Elwood. 
~ McCreath and Son; Pennsylvania State Highway Department. 
Hollidaysburg: J. K. McLanahan, Jr. 
Johnstown: Cambria Stecl Company; E. F. Kenney; R H. Noderer; 
R. E. Penrod. 
Latrobe: C. E. Corson; E. T. Edwards. 
a Lebanon: American Iron and Steel Manufacturing Ccmpany; C. J. 
Masontown: H. E. Elson. 
McKeesport: D. M. Buck; G. M. Goodspeed; J. M Jeffers; J. A. 


Brackenridge: V. Browne. 
Bryn Mawr: T. N. Ely. 
Butler: G. I. King. 
Catasauqua: J. W. Fuller, Jr.; L. Peckitt; H. J. Seaman; R. W.G 

Company; W. Tassin. 

Brothers Company. 
Crum Lynn: J. I. Rogers. 
Easton: B. F. Fackenthal, Jr.; F. Firmstone; Lafayette College Library; 
Eddystone: W. A. Cromwell. 
Franklin: P. H. Conradson; Franklin Steel Company. 
Harrisburg: D. G. Anderson; Central Iron and Steel Company; A. S. 
Homestead: J. H. Grose. 4 
Irwin: E. F. Wilson. 
Kittanning: W. Gowic. 

Gadd. a 
Marcus Hook: J. H. Pew. 
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PENNSYLVANIA.— Continued. 


Monesson: J. H. Watt. 
Munhall: J. M. Camp; J. A. Henry; G. A. Hopkins; J. W. McGrady. 
Nazareth: J. Brobston. 
New Castle: United States Sherardizing Company. 
Norristown: A. H. Fox. 


Oakmont: J. L. Jones. 
Packerton: Lehigh Valley Railroad Company, : 
Palmerton: G. Rigg. 
—. Parkesburg: H. A. Beale, Jr.; G. Thomas, 3d; H. B. Wiese. 
~~ Pencoyd: A. P. Hume; C. Major; M. E. Rupp. 
a Philadelphia: H. C. Adams; G. Aertsen; W. A. Aiken; Ajax Metal 
- Company; Aluminate Patents Company; R. I. D. Ashbridge; Baldwin 
Locomotive Works; Barber Asphalt Paving Company; W. L. Batt; H. C. 
- Berry; J. Birkinbine; A. Bonzano; Booth, Garrett and Blair; S. B. Bowen; 
a H. DeH. Bright; J. G. Brown; R. P. Brown; W. C. Bullitt; A. M. Burnap; 
G. Butler; A. J. Christie; E. Clark; J. A. Colby; B. T. Conwell, Jr.; The Wm. 
Cramp and Sons Ship and Engine Building Company; J. M. Cratty; H.C. 
Crawford; J. Dallas; G. C. Davies; Dodge, Day and Zimmerman; W. H. 
Doering; W. C. DuComb, Jr.; M. W. Easby; L.T. Emory; J. T. Fennell; L. 
R. Ferguson; R.H. Fernald; T. Fisher; S. G. Flagg, Jr.; P. W. Frankfurter; 
_ Franklin Institute; W. H. Fulweiler; A. W. Gibbs; Glasgow Iron Company; 
_ F. J. Glueck; E. T. Greene; R. E. Griffith; H. L. Haldeman; W. H. Harding; 
—H. J. Hartley; W. G. Hartranft Cement Company; H. E. Hayward; 
W. W. Hearne; F. C. Heath; G. B. Heckel; H. Hess; M. E. Hibbs; 
R. W. Hilles; Hughes and Patterson; R. L. Humphrey; R. K. Johnson; J. R. 
_ Jones; F. G. Kennedy, Jr.; L. H. Kenney; W. C. Kent; F. A. Lane; G. 
Lanza; R. W. Lesley; J. B. Lober; A. Lovel!; E Marburg; Midvale Stecl 
Company; J. B. Miles; C. M. Mills; D. A. Morris; T. Olsen; T. Y. Olsen; 
A. E. Outerbridge, Jr.; Pennsylvania Crusher Company; A. B. Perley; 
R. S. Perry; G. Peterson; G. H. Pickard; M. M Price; H. H. Quimby; 
_ W.B. Reinke; J. T. Richards; W. B. Riegner; F. A. Riehlé; C. D. Rinald; 
_§. P. Sadtler and Son; C. C. Schneider; J. C. Sellers, Jr.; W. Sellers and 
Company, Incorporated; E. B. Smith; A. Sommer; H. S. Spackman Engi- 
neering Company; C. R. Spare; C. E. Stafford; A. A. Stevenson; C. M. 
- Taylor; W. P. Taylor; J. C. Trautwine, Jr.; W. J. Tretch; United Gas 
Improvement Company; United States Cast Iron Pipe and Foundry Com- 
pany; J. L. Vauclain; S. T. Wagner; C. L. Warwick; G.S. Webster; W. R. 
Webster; D. B. Wentz; C. T. Wetherill; H. V. Wille; P. H. Wilson; O. C. 
- Wolf; E. R. Wood, Jr.; F. B. Wood; R. D. Wood and Company; W. Wood; 
G. H. Woodroffe. 

Pheenixville: J. S. Deans; N. R. McLure. 

Pittsburgh: I. C. Allen; American Waterworks and Guarantee Com- 
pany; C. E. Augustine; C. G. Bacon, Jr.; H.C. Barnes; P. H. Bates; A. 
W. Belden; L. H. Bowman; A. M. Brown; Brown and Company, Incor- 
porated; Carbon Steel Company; The Carnegie Institute; Carnegie Library; 
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PENNSYLVANIA.— Continued. 


Carnegie Steel Company; Carter Iron Company; Columbia Steel and Shaft- 
ing Company; E. A. Condit, Jr.; D. F. Crawford; A. E. Crockett; R. A. 
Cummings; W. C. Cushing; J. Dewar; B. Dewey; J. W. Dougherty; J. A. 
Dubbs; W. E. Emley; Engineers’ Society of Western Pennsylvania; M. S. 
Evans; S. B. Flagg; Follansbee Brothers Company; E. D. Frohman; H. F. 
Gilg; J. M. Gillespie; G. W. Greene; H. Gulick, Jr.; J. L. Haines; C. Hall; 
C. L. Hastings; C. W. Heppinstall; T. E. Hewitt; Heyl and Patterson, 
Incorporated; S. P. Howell; E. T. Ickes; W. G. Ireland; H. F. Jefferson; 
C. W. Johnson; Jones and Laughlin Steel Company; J. H. Jones; J. J. 
Kaylor; W. M. Kinney; E. S. Kniseley; J. O. Leech; T. Lynch; F. M. 
Masters; J. B. Masters; G. Matheson, Jr.; E. H. McClelland; A. M. Mc- 
Crea; J. McLeod; D. W. McNaugher; D. H. Murphy; National Tube 
Company; G. L. Norris; J. E. Ober; J. N. Ostrom; A. Pinkerton; Pitts- 
burg Forge and Iron Company; Pittsburg Testing Laboratory; A. F. Plock; 


B. H. Rader; W. H. Rieger; R. E. Rogers; S. ¥ Rodgers; F. Rose; C. F. 
W. Rys; G. W. Sargent; G. W. Schluederberg; C. Shannon; J. J. Shuman; 
C. V. Slocum; F. 5S. Slocum; J. H. Smith; B. E. r Stafford; F. M. Staple- 
ton; R. S. Suydam; E. Swensson; G. H. Taber; H. P. Tiemann; N. B. 
Trist; J. L. Uhler; Union Stzel Casting Company; H. E. Walters; I. Weil: 
West Penn Traction Company; Westinghouse Electric and Manufacturing 
Company; C. D. Wettach; H. M. Wilson; R. B. Woodworth; J. F. Wulfe- 
tunge. 

Pittston: J. K. Griffith. 

Pottstown: E. S. Cook. 

Pottsville: A. G. Blakeley. : 

Rankin: P. L. Wolfel. 

Reading: The Carpenter Stecl Company; L. J. Heizmann; Reading 
Iron Company; The A. Wilhelm Company; J. 

Ridgway: H. B. Norton. 

St. Marys: F. Oberkirch. 

Scranton: H. J. Force; J. M. Maris. 

Sharon: W. G. Kranz; B. H. Pease; Sharon Stecl Hoop Company. 

South gion Bethlehem Steel Company; R. M. Bird; A. L. 
Colby; H. S. Drinker; F. P. McKibben; J. W. Richards; F. E. Schall. 

State odes: P. B. Breneman; Carnegie Library, Pennsylvania State 
College. 

Steelton: H. B. Bent; F. D. Carney; L. B. Lindemuth; The Pennsyl- 
-vania Steel Company; J. V. W. Reynders. 

Titusville: J. T. Dillon, Jr. 

Vandegrift: A. H. Beale; H. L. Bodwell; R. G. Scott, Jr.; G. A. White 

Washington: S. A. Grayson; F. M. Sanger, Jr. 

West Pittsburg: N. W. Buch. 

Wilkesbarre: Sheldon Axle Company. 
Wilkinsburg: H. J. Lincoln. 
Wilmerding: Westinghouse Air Brake Company. 
York: C. H. Ehrenfeld. 
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RHODE ISLAND. 


Phenix: F. J. Hoxie. 

Providence: Brown and Sharpe Manufacturing Company; Brown 
_ University, Department of Mechanical Engineering; J. R. Freeman; A. J. 
_ Loepsinger; W. M. Saunders; United States Gutta Percha Paint Company. 


TENNESSEE. 
Erwin: V. V. Kelsey. 
Knoxville: J. A. Switzer. 
Lenoir City: G. S. Evans. 
Nashville: W. H. Schuerman. 
Richard City: W. H. Klein. 7 

TEXAS. 

Eagle Ford: M. M. Ludlow. 
Dallas: F. L. Sperry. 


Fort Worth: F. B. Porter. 


El Paso: W. E. Mix. 7s 
UTAH. 
Salt Lake City: E. H. Beckstrand; O. C. Hart; H. M. Jones. 
VIRGINIA. 


Alexandria: J. C. Ramage. 
Bedford City: E. D. Gregory. 
Blacksburg: W. E. Barlow; J. S. A. Johnson; L.S. Randolph. _ 
Fordwick: L. G. Sprague. 

Fredericksburg: G. B. Strickler. 
Newport News: Newport News Shipbuilding and Dry Dock Company. 

7 Norfolk: R. Bolling; Castner, Curran and Bullitt, Incorporated; A. S. 
Flowers; C. B. Shaffer. 

- Richmond: Foehling and Robertson; F. W. Scarborough; T. S. Wheel- 
wright. 
Riverton: National Lime Manufacturing Association. 

Roanoke: C. S. Churchill; J. H. Gibboney; A. W. Lewis; L. C. Stew- os 7 


art; C. C. Wentworth. 
@e 
WASHINGTON. 


Concrete: C. L. Wagner. a 

Seattle: Denny-Renton Clay and Coal Company; Falkenburg and _ 
Laucks; A. H. Fuller; O. P. M. Goss; G. E. Hermann; C. A. Newhall; 
Seattle Construction and Dry Dock Company; R. H. eel 

Tacoma: F. T. Crowe and Company; E. O. Heinrich. ~~ VS yt 
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WEST VIRGINIA. 


Ansted: W. N. Page. 
Blue Field: R. Lybrook. 
Fairmont: F. R. Haas. 
Morgantown: R. P. Davis; C. R. Jones; West Virginia University 
Library. 
Wheeling: A. L. Bell; F. A. Browne; S. L. Davis. 

WISCONSIN. 
Ashland: Lake Superior Iron and Chemical Company. 
Madison: J. Aston; C. F. Burgess; McG. Cline; J. B. Kommers; 

E. R. Maurer; H. E. McKenzie; F. E. Turneaure; University of Wisconsin 
Library; M. O. Withey. 


Milwaukee: H. S. Falk; F. E. Layman; F.S. Low; R.S. MacPherran; 
Milwaukee Electric Railway and Light Company; L. Patton; G. N. Prentiss; 


W. J. Sando; P. J. Weber. 
Racine: O. C. Friend. 
WYOMING. 
Laramie: J. C. Fitterer. 


AUSTRALIA. 


Melbourne: H. Payne. 
Sydney: A. Scheidel. 


Calgary: W. H. Kewish. 
Dunnville: W. F. Scott. 
Grand Mere: L.C. Boyd. 
Halifax: F. H. Sexton. 
Hamilton: J. G. Morrow. 
Montreal: W. F. Angus; I. E. Blumgardt; E. Brown; J. A. DeCew; 
Dominion Bridge Company; The Duckworth-Boyer Engineering and Inspec- 
tion Company, Limited; L. N. Edwards; W. H. Ford; G. Giroux; T. S. 
Griffiths; M. L. Hersey; Imperial Wire and Cable Company, Limited; R. 
Job; H. O. Keay; H. M. Mackay; S. D. MacNab; McGill University 
Library; A. Stansfield; M. A. Zuercher. 
Orangeville: S. Smith. 
Ottawa: G. E. Perley. 
Port Colbone: S. R. Preston. 
Shawinigan Falls: W. A. Higgins. 7 
Sydney: J. P. McNaughton; A. P. Scott. 
Tod Inlet: H. L. Knappenberger. 
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CANADA.—Continued. 


Toronto: The Canadian Fairbanks-Morse Company, Limited; Dunlop 
; Tire and Rubber Goods Company; J. Galbraith; The Gutta Percha and 
- - Rubber Manufacturing Company; R. W. Hunt Company, Limited; Smith, 
Kerry and Chace; R. H. Verity. 
: Vancouver: C. F. Boyce; W. W. Ewing; J. R. Grant; J. V. Nimmo. Ey 
Victoria: H. A. Ross. 7 
Welland: F.A. Burger, 
Westmount: E. B. Tilt. 
Winnipeg: H. B. Lake. 


CANAL ZONE (PANAMA). 


Corozal: S. B. Williamson. 

Cristobal: C. R. Chisholm. 

Culebra: H. Goldmark; S. H. Granten; E. E. Lee; T. E. L. Lipsey; ; 
A. L. Robinson.; E. Schildhauer. 


Gatun: C. P. Fortney; C. Harding; W. H. Storm; G. M. Wells. 
Gorgona: Q. A. Hall; B. D. Pender. 


ENGLAND. 


London: L. H. Fry; R. Hawxhurst, Jr.; Patent Office Library; The 
Railway Gazette; L. S. Robertson; M. Ruthenburg; R. H. H. Stanger. 

Sheffield: R. A. Hadfield. 

Stoke-on-Trent: The English Ceramic Society. 

Tredegar: A. O. Whitehead. 


FRANCE. 
Paris: A. S. Garficld; Revue de Metallurgie. 


8 GERMANY. 


Diisseldorf: E. Schrodter. 
Essen: F. Krupp Company. 
Grand Duche de Luxembourg: L. Laval. 


GUATEMALA. 
Guatemala City: C. F. Novella. 


Honolulu: F. G. W. Cooper; A. R. Keller; J. M. Young. 
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«JAPAN. 
Tokio: J. Yamaguchi. 


MEXICO. 
Chihuahua: W. B. Fuller. 
Hidalgo: Cementos Hidalgo, S. A. 
Torreon: V. Trevino. 
PHILIPPINE ISLANDS. 


Manila: Bureau of Science, Library. 
PORTO RICO. 
Manati: F. Caso. 
San Juan: I. A. Canals. 
SOUTH AFRICA. 


Johannesburg: Consolidated Goldfields of South Africa, Limited; Con- 
solidated Goldfields of South Africa, Limited—Intelligence Department. 


SPAIN. 


Madrid: Laboratorio Central para el Ensayo de Materiales. 
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SUMMARY OF GEOGRAPHICAL DISTRIBUTION. 


Minnesota Washington 
Mississippi West Virginia 
Missouri Wisconsin 
Montana Wyoming 
Nebraska 
Delaware Nevada 
Dist. of Columbia . New Hampshire. . . 
Florida New Jersey 
Georgia New York Cuba 
Idaho .. 3 North Carolina.... England 
North Dakota France 
Germany 
Guatemala 


w 


Oregon 
Kentucky Pennsylvania 
Louisiana Rhode Island 

Tennessee Philippine Is 
Maryland Texas Porto Rico 
Massachusetts 
Michigan 


Membership in United States 
Membership in Foreign Countries. . 


Total Membership 


— 
| 11 x 
20 
14 
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PAST OFFICERS. 


The Socicty, from its organization in 1898 till its incorporation under 
its present name in 1902, was designated the American Section of the Inter- 
national Association for Testing Materials. The officers and members of 
the Executive Committee during this four-year period were as follows: "a 

4b 


Chairmen: 


MANSFIELD MERRIMAN, 1898-1900. Henry M. Howe, 1900-1902. 


Vice-Chairmen: 


Henry M. Howe, 1898-1900. CHARLES B. DuDLEy, 1900-1902 


Secretaries: 


RicHarRD L. HUMPHREY, 1898-1900. J. M. Porter, 1900-1902, 7 


Treasurers: 
PAUL KREUZPOINTNER, 1898-1900. Rosert W. LEsLEy, 1900-1902. 
Gus. C. HENNING, 1898-1900., ALBERT Lapp 1900-1902. 
<a 
MANSFIELD MERRIMAN, 1900-1902. 


The past officers and members of the Executive Committee of the 
American Society for Testing Materials since its incorporation under 


that name in 1902, are as follows: /_ > 
al 
Presidents: 
Cuar_es B. DupLey, 1902-1909, 


Henry M. Howe, 1910-1912. 


Vice-President: 


W. Lestey, 1902-1912. 


Members of Executive Committee: 


JAMEs CHRISTIE, 1902-1911. Joun McLeop, 1902-1907. 


ALBERT LApD Cosy, 1902-1905. WitiiamM R. WEBSTER, 1907-1912. 
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STANDING ADVISORY COMMITTEES. 
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se 
TRON AND STEEL. 


R. Wesster, Chairman, 


kKirc hhoff, V. Wille. 


Cast TRON. 


HENRY SOUTHER, Chairman. 
Ric hi urd Mok de nke, Thomas D. W est. 


On CEMENT AND CONCRETE. 


CLIFFORD RICHARDSON, Chairman. 


Richard L. Humphrey, Spencer B. Newberry. 


_ On Brick AND TERRA-COTTA PRODUCTS. 
EDWARD OrTON, JR., Chai 


, Chairman. 
H. O. Hofman, W. D. Richardson. 


ON PRESERVATIVE COATINGS. 
G THompson, Chairman. 


J. 


Robert Job, S. S. Voorhees. 


= 


i TESTS AND TESTING APPARATUS. 


GAETANO LANzA, Chairman. 


Mansfield Merriman, _ Tinius Olsen. 
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OF THE 


A. ON FERROUS METALS. _ 
CoMMITTEE A-1, ON STANDARD SPECIFICATIONS FOR STEEL. 


WILLIAM R. WEBSTER, Chairman. 
A. A. STEVENSON, Vice-Chairman. 
EpGAR MARBURG, Secretary. 


4 


NoOn-PRODUCERS (56). 


_ Abbott, R. R. otras Cramp and Sons Ship and Engine 
_ American Bureau of Shipping, Building Company, William, 
E. P. Stratton. W. A. Dodson. 
_ American Electric Railway Engi- Deans, John Sterling. 
- neering Association. Dudley, P. H. 
American Locomotive Company, Force, H. 


F. J. Cole. Fore River Shipl uilding Company, 
S. V. Hunnings. . H. H. Schulze. 


~ Baldwin Locomotive Works, 
G. R. Henderson. 
H. V. Wille. A. Holmes. 
- Beall, F. F. General Electric Company, 
~ Bureau of Construction and Repair, J. A. Capp. 
U.S. N., General Motors Company, 
Design Branch. K. W. Zimmerschied. 
Material Branch. - Gormully, A. R. 
Bureau of Steam Engineering, Greiner, J. E. 
U.S.N., Hartford Steam Boiler Inspection 
Inspection Division. and Insurance Company, 
Cartlidge, C. H. +, F. B. Allen. 
Churchill, Charles S. > odge, H. W. 
Clark, F. H. Hunt Company, Robert W. 
4 ‘olby, Albert Ladd. Koch, George B. 
Colby, J. Allen. Lanza, Gaetano. 
Committee C-2 on Reinforced R. H. 
Concrete, _ Lloyds’ Register of Shipping, 
R. L. Humphrey. J. H. Mancor. 
H. H. Quimby. Lumsden, W. G. 
S. T. Wagner. Mahon, R. W. 


Franklin Manufacturing Company, 
H. 
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TECHNICAL 


ComMITTEE A-1.—Continued. 


Non-Propucers.—( Continued.) 


Marburg, Edgar (Secretary). 
Meier, E. D. 
Nelson, E. D. 
Newport News Shipbuil: ling 
Dry Dock Comp ny, 
E. S. Alexander. 
Onderdonk, J. R. 
Osborn Engineering Company, 
F. C. Osborn. 
Pierce-Arrow Motor Car Comp ny 
D. Fergusson. 
Pomeroy, L. R. 
Richards, Joseph T. 
Rigg, E. H. 
Schneider, C. C. 
Seattle Dry Dock and Construction 
Company, 
J. V. Paterson. 


American Steel and Wire Company, 
F. H. Daniels. 
American Steel Foundries, 
J. C. Davis. 
B: icon, c. G., 
Bethlehem Steel Company, 
E. O'C. Acker. 
Cambria Steel Company, 
F. Kenney. 
Carnegie Steel Company, 
J. O. Leech. 
C. F. W. Rys. 
H. P. Lemann. 
Carpenter Steel Company, 
J. H. Parker. 
_ Central Iron and Steel Company, 
R. H. Irons. 
Colona Fuel and Iron Company, 
J. B. McKennan. 


ivis, J. A. 
Illinois Ste el Company, 
P. E. Carhart. 


s and L aughlin Steel Company, 
7 esse J. Shuman. 

kawanna Steel Company, 

As F. E. Abbott. 

UL ukens Iron and Steel Company, 
Charles L. Huston. 
Martin, S. 5. 

Mathe ws, John A, 

Midvale Siecl C ompany, 
Riz idelyffe Furness. 


and 


Propucers (31). 


CoMMITTEES. . 
Snow, J. P. 
Souther, Henry. 


Steamboat Inspection Service (De- 
partment of Commerce and 
Labor), 
George Uhler. 
Waddell, J. A. L. 
Wagner, S. T. 
Wallis, J. T. 
Webster, William R. (Chairman). 
Westinghouse Electric and Manu- 
facturing Company, 
T. D. Lynch. 
Wickhorst, M. H. 
Wyman and Gordon C ompany, T he, 
G. S. M: icFarland. 
Young, C. D. 


National Tube Company, 
Frank N. Speller. 

Norris, George L. 

Pp enn Steel Castings and Machine 

Company, 

Walter S. Bickley. 

Pennsylvania Steel Company, 
J. V. W. Reynders. 


iil Steel Bar Manufacturers 


Association, 


L. W. Barnette. . 
A. S. Hook. i 
W. H. Woodcock. 


Railway Steel Spring Company, 
A. S. Henry. 
A. N. Lukens. 

Reading Iron Company, 
George Schuhman. 

Rodgers, S. M. 

Roebling’s Sons Company, J. A., 
H. J. Horne. 

Sargent, George W. 

Slocum, F. S. 

Standard Steel Works Company, 
A. A. Stevenson (Vice-Chatr- 

man). 

Wood and Company, R. D., 
Walter Wood. 

Worth Brothers Company, 
J. L. Hughes. 
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CoMMITTEE A-1.—Continued. 


SuB-COMMITTEES OF COMMITTEE A-1l. 


I, oN BESSEMER STEEL Rats, OPEN-HEARTH 


STEEL RaILs, STEEL 


GIRDER RAILS AND STEEL SPLICE 


Bars. 


Kenney, E. F. (Chairman). 
American Electric Railway 
neering Association. 
Carnegie Steel Company. 

Churchill, C. S 
Colby, A. L. 

Illinois Steel Company. 


Engi- 


SuB-ComMITTEE II, 


Lackawanna Steel Company. 
Martin, S. S. 

National Tube Company. 
Richards, J. T. 

Snow, J. P. 


Wickhorst, M. H. 


ON STRUCTURAL STEEL FOR BRIDGES 


AND BUILDINGS, 


Hodge, H. W. (Chairman). 
Bureau of Construction and Repair, 


U.S. N. 
Cambria Steel Company. 
Carnegie Steel Company. 
Cartlidge, C. H. 

Deans, J. S. 


Greiner, J. E. 

Lackawanna Steel Company. 
Osborn Engineering Company. 
Snow, J. P. 

Standard Steel Works Company. 
Wagner, S. T. 


SuB-CoMMITTEE III, ON STRUCTURAL STEEL FOR SHIPS, 


Bureau of Construction and Repair, 
U.S. N 


R. H. H. Robinson (Chairman). 
American Bureau of Shipping. 
Cambria Steel Company. 
Carnegie Steel Company. 
Central Iron and Steel Company. 


Laverie, R. H. 
Lloyds’ — of Shipping. av 
Lumsden, W. G 


Newport News Shipbuilding and 


Dry Dock Company, 
Pennsylvania. Steel Company. 
Rigg, E. H. 


Cramp and Sons Ship and Engine Seattle Dry Dock ani Construction 


Building Company, William. 
Davis, J. A. 
Fore River Shipbuilding Company, 


SuB-CoMMITTEE IV, ON SPRING STEEL. 


Souther, Henry (Chairman). 
Carpenter Steel Company. 
General Motors Company. 
Koch, George B. 


Company. 
Steamboat Inspection Service. 
Worth Brothers Company. 


Mahon, R. W. 


Midvale Steel Company. 
, wrth Railway Steel Spring Company. 
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TECHNICAL COMMITTEES. a 
ComMMITTEE A-1.—Continued. ae 


SuB-CoMMITTEE V, ON STEEL REINFORCING Bars. 


Rys, C. F. W. (Chairman). Hunt and Company, R. W. 
Cambria Steel Company. | Jones and Laughlin Steel Company. 
Colby, A. L. > Rail Steel Bar Manufacturers 
Colby, J. A. Association. 
Committee C-2 on Reinforced 

Concrete. 


; SuB-CoMMITTEE VI, ON STEEL AXLES. 


Nelson, E. D. (Chairman). Colby, A. L. 

American Electric Railway Engi- Jones and Laughlin Steel Company. 
neering Association. Midvale Steel Company. 

Cambria Steel Company. Standard Steel Works Company. 

Carnegie Steel Company. Young, C. D. 


Sus-ComMITTEE VII, ON ROLLED STEEL WHEELS AND 


STEEL TIRES. 
Stevenson, A. A. (Chairman). Mahon, R. W. —— _ 


American Electric Railway Engi- Midvale Steel Company. 
neering Association. Nelson, E. D. 
Bacon, C. G., Jr. Railway Steel Spring Company. 


Carnegie Steel Company. ; Wickhorst, M. H. 
Churchill, C. S. Young, C. D. 
SuB-ComMITTEE VIII, oN STEEL ForGINGs. 


Acker, E. O’C. (Chairman). General Electric Company. 
Bureau of Construction and Repair, Midvale Steel Company. 

J. S. Pennsylvania Steel Company. 
Carnegie Steel Company. Westinghouse Electric and Manu- 
Colby, A. L. facturing Company. 


Sus-ComMITTEE IX, on STEEL CAsTINGs. 


Carney, F. D. (Chairman). General Electric Company. 
American Steel Foundries. Penn Steel Castings Company. 
Colby, A. L. Westinghouse Electric and Manu- 
Bureau of Construction and Repair, facturing Company. 

| 


SuB-COMMITTEE X, ON STEEL TUBING. 


Henderson, G. R. (Chairman). Pennsylvania Steel nay: 
American Locomotive Company. Wallis, J. T. 
National Tube Company. 


Sus-CommitTEE XI, on AUTOMOBILE STEELS. 


Colby, A. L. (Chairman). Beall, F. F. 
Abbott, R. R. Bethlehem Steel Company. 
American Locomotive Company. Cambria Steel Company. 
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TECHNICAL COMMITTEES. 


ComMITTEE A- 


Carnegie Steel Company. 
Carpenter Steel Company. 
Franklin Manufacturing Company, 
H. H. 


~General Motors Company. 
Gormully, A. R. 

Mathews, J. A. 

Midvale Steel Company. 


XII, on 


SuB-COMMITTEE 


Cole, F. J. (Chairman). 
Baldwin Locomotive Works. 
A Bethlehem Steel Company. 

Company. 
Clark, F 


~SusB-CoMMITTEE XIII, on 


Young, C. D. (Chairman). 
_ American Locomotive Company. 
_ Cambria Steel Company. 
Carnegie Steel Company. 


STEEL 
AND SLABS. 


1.—Continued. 


SuB-CoOMMITTEE XI.—(Continued.) 


Morris, G. L. 

Pennsylvania Steel Company. 
Pierce-Arrow Motor Car Company. 
Rodgers, S. M. 

Sargent, G. W. 

Souther, Henry 


LOCOMOTIVE MATERIALS. 


Hartford Steam Boiler Inspection 

and Insurance Company. 
Lukens Iron and Steel Company. 
Meier, E. D. 
Pennsylvania Steel Company. 
Wickhorst, M. H. 


FORGING BLooms, BILLETS 
Force, H. J. 


Onderdonk, LR. 


Pennsylvania Steel Company. 


SuB-COMMITTEE XIV, ON STANDARD METHODS OF CHEMICAL — 
ANALYSIS. 


_ Gibboney, J. H. (Chairman). 
_ Cambria Steel Company. 
Carnegie Steel Company. 


COMMITTEE A-2, ON STAN 


American Locomotive Company. 


4 
McDonnell, M. E. 


Van Gundy, C. P. 
DARD SPECIFICATIONS FOR © 


Wroucut IRon. 


S. V. HunninGs, Chairman. 


J. B. Youne, 


Non-PRODUCERS (14). 


American Electric Railway Engi- 
neering Association. 
American Locomotive Company, 
S. V. Hunnings (Chairman). 
Baldwin Locomotive Works, 
H. V. Wille. 
Bureau of Construction and Repair, 
U.S.N., 
Design Branch. 
Material Branch. 
Bureau of Steam 
U.S.N., 
Inspection Division. 


Engineering, 


Secretary. 

Colby, J.A. 

Clark, F. H. 24 

Gannon, Thomas J. hn 

Harriman, N. F. 

Hartford Steam Boiler Inspection 
and Insurance Company, 

F. B. Allen. 

Ramage, J. C. 

Snow, J. P 

Young, C. D. 

Young, J. B. (Secretary). 
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American Iron and Steel Manu- 
facturing Company, 
J. P. Brock. 
Beale, H. A., Jr. 
Brown and Company, Incorporated, 
James Neale. 
Carter Iron Company, 7 
R. A. Carter. 
J. M. 
Glasgow Iron Company, 
. P. Roe 


Mahon, R. W. 


» SuB-COMMITTEES 
SuB-CoMMITTEE [, 


Woodroffe, G. H. (Chairman). 
Beale, H. A. 
Bureau of Construction and Repair, 


U.S. N. 
Clk, 


Gannon, Thomas J. 


Young, J. B. (Chatrman). 

American Electric Railway Engi- 
neering Association. 

American Iron and Steel Company. 

Baldwin Locomotive Works. 

Bureau of Steam Engineering, 


SuB-ComMITTEE III, ON STAYBOLT, ENGINE-BOLT AND 
CHAIN [RON. 


Hunnings, S. V. (Chairman). 
American Electric Railway Engi- 
neering Association. 

Brown and Company, Incorporated. 

Bureau of Steam  Enginecring, 
U.S. N. 

Carter Iron Company. 

Gillespie, J. M. 


SuB-ComMITTEE IV, 


Colby, J. A. (Chairman). 

Bureau of Construction and Repair, 
U.S. N. 

Gannon, Thomas J. 


CoMMITTEE A-2.—Continued. 
PRODUCERS (15). 


SuB-COMMITTEE IT, ON MERCHANT BAR IRON. 


CoMMITTEES, 


Molleson, G. E. 

Pittsburgh Forge and Iron Company, 
F. E. Richardson. 

Reading Iron Company, 
George Schuhman. 

Rome Merchant Iron Mill, _ 
Watson Jenkins, Jr. 

Smith, H. E. 

Stafford, B. E. D. 

Wheelwright, Thomas S. 

Worth Brothers Company, 
C. Shults. 


OF COMMITTEE A-2. 


ON TUBES AND PIPE. 


Hartford Steam Boiler Inspection 
and Insurance Company. 

Mahon, R. W. 

Molleson, G. E. in = 

Reading Iron Company. | 

Worth Brothers Company. 


Gillespie, J. M. 
Pittsburgh Forge and Iron Company. 
Ramage, J. C. 

Reading Iron Company. 
Snow, J. P. 


Harriman, N. F. 
Hartford Steam Boiler Inspection 
and Insurance Company. 
Rome Merchant Iron Mill. 
Stafford, B. E. D. 
Smith, H. E. 
Wheelwright, Thomas §S. 
Young, C. D. 


ON PLATES AND SHAPES. 


Gillespie, J. M. 
Glasgow Iron Company. 
Reading Iron Company. 
Snow, J. P. 
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CoMMITTEE A- 3, ON STANDARD SPECIFICATIONS FOR Cast 
Tncet AND FINISHED CASTINGS. 


WALTER Woon, Chairman. 
RICHARD MOLDENKE, Secretury. 


“Bec kett, James A. Kinkead, J. A. 
Colby, Aibert Ladd. Kreuzpointner, Paul. 
Davidson, George M. Lanza, Gaetano. 
; ‘Diller, H. E. MacPherran, R. S. 
-DuComb, W.C. McKenna, Charles F. 
Findley, A. I. Merriman, Mansfield. 7 
Gibbs, A. W. Moldenke, Richard (Secretary). 
- Hatt, W. K. Outerbridge, Alexander E., Jr. 
‘Hildreth, Ss. Saunders, Walter M. 
Howe, Henry M. Sauveur, Albert. 
_ International Harvester Company, Souther, Henry.’ 
John G. Wood. Touceda, Enrique. 
Job, Robert. 


PRODUCERS (19). 
1American Locomotive Company, 1Johnson,R.K. 
S. V. Hunnings. 1 Jones and Laughlin Steel ‘Cupane, 
_ Colorado Fuel and Iron Company, Willis L. King. 
J. B. McKennan. ‘ Lobdell, William W. 
Cook, EdgarS. -1QOlsen, Tinius. 
ackenthal, Peckitt, Leonard. 
1 Flagg, Stanley G. 1 West, "Thomas D. 
Hayes, 1 Wood, E. R., Jr. 
_ Hearne, W. W. Wood, F. W. 
‘Henshaw, 1 Wood, Walter (Chairman). 


1 Steel Company, Zehnder, C. H. 
Pp, E. Carhart, 


_ COMMITTEE A-4, ON HEAT TREATMENT OF IRON AND STEEL, © 


HENRY M. Howe, Chairman. 


ALBERT SAUVEUR, Secretary. 
NoN-PRODUCERS (6). 
- Bureau of Steam Engineering, U.S..N., Howe, Henry M. (Chairman). 
Engineering _Experiment Sta- Sauveur, Albert (Secretary). 
tion, Engineer Officer, Stansfield, Alfred. 


Philadelphia. Stoughton, Bradley. 
Campbell, William. 


' These members of Committee A-3, classed as Propucers, stand in the relation of 


PropucEr to certain products, and in that of NoN-Propucer to other products within the 
province of the Committee. 
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TECHNICAL COMMITTEES. 


ComMITTEE A-4.—Continued. 


PRODUCERS (4). 


Bethlehem Steel Company, Midvale Steel Company, 
E. O'C. Acker. Radclyffe Furness. 
Kenney, E. F. Unger, J. S. 


COMMITTEE A-5, ON THE CORROSION OF IRON AND STEEL. 


¥ ALLERTON S. CusHMAN, Chairman. 
H. WALKER, Secretary. 
NoOn-PRODUCERS (10). 


Bureau of Construction and Repair, Cushman, Allerton S. (Chairman). 
~S. N., Howe, Henry M. 
Material Branch. Job, Robert. 
Bureau of Steam Engineering, U.S. N., Lyon, Frank. 
Engineering Expcriment Station. Walker, William H. (Secretary) 
Burgess, C. F. nee Wickhorst, M. H. 
Campbell, William. 


PRODUCERS (6). 
American Steel and Wire Company, Lukens Iron and Steel Company, 
S. M. Rodgers. Charles L. Huston. 


Aupperle, J. A. National Tube Company, 
Buck, D. M. 7 Frank N. Speller. 


Cooper, W. A. 


COMMITTEE A-6, ON THE MAGNETIC TESTING OF IRON AND 
STEEL. 
CHARLES W. Burrows, Chairman. 


Beck, W. J. Linder, O. 
Browne, Vere. Mathews, J. A. ; 
Capp, J. A. Rue 4 Pinkerton, Andrew. 
Crocker-Wheeler Company, © Sargent, G. W. 

R. B. Treat. Skinner,C. E. 
Follansbee Brothers Company, 

J. G. Homan. 


COMMITTEE A-7, ON THE ‘TEMPERING AND TESTING OF STEEL 
SPRINGS. 
7 7 ~ HENRY SOUTHER, Chairman. 
: Non-PRODUCERS (12). 
Bunnell, F. O. Davis, Nathan H. 


Bureau of Standards, Hunnings, S. V. 
James E. Howard. Kinkead, J. A. 
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TECHNICAL COMMITTEES. 


ComMITTEE A-7.—Continued. 


Non-Propucers.—(Continued.) 


Koch, G. B. Souther, Henry (Chairman). 
Lanza, Gaetano. Vauclain, J. L. 
Mahon, R. W. : Wickhorst, M. H. 
Nelson, E. D. : 
PRODUCERS (7). 


American Steel Foundries, a Carney, F. D. 

J. C. Davis. Lukens, Alan. 
Bright, H. DeH. McCrea, Archibald M. 
Carnegie Steel Company, 7 Stevenson, A. A. 


ugh P. Tiemann. 


CoMMITTEE A-8, ON STANDARD SPECIFICATIONS FOR COLD 
DRAWN STEEL. 


C. E. SKINNER, Chairman. 


NON-PRODUCERS (7). 
Bureau of Steam Engineering, U.S.N., Standard Screw Company, 


Inspector of Ordnance. E. H. Ehrman. 
General Electric Company, Westinghouse Electric and Manu- 
J. A. Capp facturing Company, 
National Cash Register Company, C. E. Skinner (Chairman). 
F. O. Clements. Winchester Repeating Arms Com- — 
Remington Arms and Ammunition pany, 
Company, R. L. Penney. a 
Nathan A. Chase. oe 


PRODUCERS (6). 
American Steel and Wire Company, Columbia Steel and Shafting Company, © 


S. M. Rodgers. E. I. Parker. 
Cambria Steel Company, Jones and Laughlin Steel Company, 
E. F. Kenney. Jesse J. Shuman. P 
Carnegie Steel Company, Union Drawn Steel Company, 
. T. Ickes. F. N. Beegle. 


CoMMITTEE A-9, ON ALLOY STEELS. 


GEORGE L. Norris, Chairman. 
WILLIAM CAMPBELL, Secretary. 


NON-PRODUCERS (11). 


Bureau of Steam Engineering, U.S.N., Norris, G. L. (Chairman). 
Engineer Officer, Philadelphia. Sauveur, Albert. 

Burgess, C. F. Skinner, C. E. 

Campbell, William (Secretary). Gout. Henry. 

Hillebrand, W. F. Stansfield, A. 

Howe, Henry M. - Stoughton, Bradley. 
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TECHNICAL COMMITTEES. 


CoMMITTEEE A-9.—Continued. 


PRODUCERS (8). 


Abbott, R. R. Mathews, J. A. 


Carpenter Steel Company, Sargent, G. W. 
J. H. Parker 7 Unger, J. S. 


Hall, John H. Zimmerschied, K. W. 
Kenney, E.-F. 


CoMMITTEE A-10, ON HARDNEss TESTS. 


BRADLEY STOUGHTON, Chairman. 


Boylston, H. M. Macgregor, J. S. 
Douty, D. E. : Waldo, Leonard. 


B. ON NON-FERROUS METALS. 


COMMITTEE B-1, ON STANDARD SPECIFICATIONS FOR COPPER 


A. Capp, Charnes. 


Non-PRODUCERS (6). 


General Electric Company, Westinghouse Electric and Manu- 
J. A. (Chairman). facturing Company, 
MacPherran, R. S. T. D. Lynch. 
Viele, Blackwell and Buck, White and Company, J. G., 
O. A. Havill. C. D. Gray. 
Western Electric Company, 
G. Crossman. 


PRODUCERS (5). 


American Brass Company, Standard Undeground Cable Com- 
W. H. Bassett. pany, 
American Steel and Wire Company, C. C. Baldwin. - & 
J. F. Tinsley. Waclark Wire Company, Va 
Roebling’s Sons Company, J. A., F. W. Wallace. _ 
H. J. Horne. > 


ComMITTEE B-2, oN Non-FERROUS METALS AND ALLOYS. 


WILLIAM CAMPBELL, Chairman. 


- Vice-Chairmen. 
; W. H. Bassett T. D. Lyncu 
G. H. CLAMER W. R. WEBSTER 
Non-PRODUCERS (13). 


Bragg, C. T. Campbell, William (Chairman). 
Bureau of Steam Engineering, U.S.N., Capp, J. A 


Inspection Division. Harriman, N. F. 
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TECHNICAL COMMITTEES. 


CoMMITTEE B-2.—Continued. 


Non-Propucers.—(Continued.) 


-Hillebrand, Ww. F. Smith, H. E. 
_ Jones, Jesse. Souther, Henry. 
Lynch, T. D. (Vice-Chairman). Sperry, E. S. 


Metal Industry, The Zimmerschied, K. W. 
J. L. Krom. 


PRODUCERS! (15). 
Addicks, L. Goss, E. O. 
_ Ajax Metal Company, Herreshoff, J. B., Jr. 


G. H. Clamer (Vice- Chairman). Norris, G. L. 
- American Brass Company, Spare, C. R. 
W. H. Bassett (Vice-Chairman). Stone, G. C. 
 Antisell, F. L. Thompson, G. W. 
_ Cooper, J. B. Thompson, J. F. 
Corse, W. M. Webster, W. R. (Vice-Chairman). 


‘Furst, E. W. 
A. 


C. ON CEMENT, LIME, AND CLAY PRODUCTS. 


COMMITTEE C-1, ON STANDARD SPECIFICATIONS FOR CEMENT. 


GEORGE F. Swain, Chairman. 
GEORGE S. WEBSTER, Vice-Chairman. 
RicHARD L. Humpurey, Secretary. 


Non-PRODUCERS (15). 


Booth, . and Blair. Richardson, Clifford. 

Dow, A Sabin, L. C. 

Hoff, Olaf. Spackman Engineering Company, 
Humphrey, Richard L. (Secretary). Henry S., 
_ Maclay, W. W. Henry S. Spackman. 

McKenna, Charles F. _ Swain, George F. (Chairman). 

Munsell, A. W. 7 Voorhees, S. S. 

Porter, j. Madison. Webster, George S. (Vice-Chairman) Pye 

Richards, Joseph T. 


-Propucers (9). 
Boynton, C. W. Lesley, Robert W. 
Dumary, L. Henry. _ Lober, John B. 
Gerstell, A. F. _ Newberry, Spencer B. 
Hagar, Edward M. _ Seaman, Harry J. 
Harding, W. H. 


1The members of Committee B-2, classed as Propucers, stand in the relation of 
PRODUCER to certain products, and in that of Non- PRODUCER to other products within the 
province of the Committee. 
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Chairman. 
W. LeEstey, Vice-Chairman. 
~RicHARD L. HUMPHREY, —! 


Non-PRODUCERS (13). 
Fuller, W. B. Quimby, H. H. 
Heidenreich, E. Lee. Taylor, W. P. 
Humphrey, Richard L. (Secretary). Thompson, S. E. 
Lanza, Gaetano. Turneaure, F. E. — 
Marburg, Edgar. Wagner, Samuel T. 


Mills, C. M. Webster, George S. 
Moisseiff, Leon S. 


Propucers (2). 
Johnson, A. L. ; Lesley, Robert W. (Vice-Chairman). 


CoMMITTEE C-3, ON STANDARD SPECIFICATIONS FOR BRICK. 


A. V. BLEININGER, Chairman. 
DE. Douty, Secretary. 


NoON-PRODUCERS (9). 


Bleininger, A. V. (Chairman). ae Edward, Jr. ' 

Douty, D. E. (Secretary). Talbot, Arthur N. 

Emley, W. E. Testing Laboratory, City of St. Louis, 
Lawson, T. R. Mont Schuyler. 

Lazell, E. W. Woolson, Ira H. 


PRODUCER (1). s 
Blair, Will P. 


CoMMITTEE C-4, ON STANDARD SPECIFICATIONS AND TESTS FOR 
CLAY AND CEMENT SEWER PIPEs. 


RupDOLPH HERING, Chairman. 
A. J. Provost, Jr., Vice-Chairman. 


7 E. J. Fort, Secretary. 
Non-PRopucERS (14). 


Barbour, F. A. Marston, A. 

Bleininger, A. V. Provost, A. J., Jr. (Vice-Chairman). 
Eddy, Harrison P. Talbot, ‘ALN. 

Fort, E. J. (Secretary). Testing Laboratory, City of St. Louis 
Hering, Rudolph (C seme Mont Schuyler. 

Hill, C. D. Thompson, R.H. 

Malverd A. Webster, George S. 

Humphrey, Richard L. 
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TECHNICAL COMMITTEES. 


CoMMITTEE C-4.—Continued. 
PRODUCERS (7). 


Kaufman, Gustave. Starr, John J. 
_ Meriwether, Coleman. Wallace, John T. 


Dickey, W. S. James C. 
Oberkirch, Frank. 


COMMITTEE C-5, ON FIREPROOFING MATERIALS. 


IrA H. Wootson, Chairman. 
R. P. MILier, Secretary. 
Ewing, W. W. Sommerville, C. W. 


_ Freeman, John R. Thacher, Edwin. 
Hodge, HW. Waid, D. E. 
_ Macgregor, J.S. 


COMMITTEE C-6, ON STANDARD TESTS AND SPECIFICATIONS FOR 
DRAIN TILE. 


A. Marston, Chairman. 
ARTHUR N. Tarpot, Vice-Chairman. 
J. T. Stewart, Secretary. 
Non-PRODUCERS (8). 


- Bureau of Irrigation, United States, Stewart, J. T. (Secretary). 


Samuel Fortier. Talbot, Arthur N. (Vice-Chairman). 
_Chatburn, George R. Testing Laboratory, City of St. kau, 
Hering, Rudolph. Mont Schuyler. 


Marston, A. (Chairman). Turneaure, F. E. 


PRODUCERS (8). 
_ Atwood, P. H. Hoover, W. C. on 
‘Bingham, L. L. National Association of Cement Users 
Boynton, C. W. Richard L. Humphrey. 


Child, J. Leo. Rawson, Charles A. 
Gates, A. W. 


CoMMITTEE C-7, ON STANDARD SPECIFICATIONS FOR LIME. 


H. S. SPACKMAN, Chairman. 


E. L. CONWELL Secretary. 
Non-PRODUCERS (9). 
Berry, H. C. Macgregor, J. S. 
Emley, W. E. 7 Skinner, H. J. 
Force, H. J. Spackman, H. S. (Chairman). 
Hunt and Company, R. W., - _ Westinghouse, Church, Kerr and Com- 
J. F. Davis. : pany, 


Lazell, E. W. _ 7 C. M. Chapman. 
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TECHNICAL COMMITTEES. 


CoMMITTEE C-7.—Continued. 


4 PRODUCERS (6). 
oy Aluminate Patents Company, Kelley Island Lime and Transporta- 
E. L. Conwell (Secretary). tion Company, 
-] National Lime Manufacturers’ Asso- L. Hitchcock. 
<é ciation, McLanahan, J. K., Jr. 
4 Carson. W. E. Warner, Charles. 
Cobb, C. W. S. 


ON MISCELLANEOUS MATERIALS. 


COMMITTEE D-1, ON PRESERVATIVE COATINGS FOR STRUCTURAL 
MATERIALS. 


S. S. VooRHEES, Chairman. 

G. B. HECKEL, Vice-Chairman. 
G. W. THompson, Secretary. 


(33). 
Aiken, A.W. Mcllhiney, P.C. 


: Akin, Thomas B. Millwood, J. P. 
Boughton, E. W. Ramage, J. C. 
Bureau of Construction and Repair, Riddle, G. W. 

Rogers, Allen. 


Material Branch. Sadtler and Son, S$. P. 
Cushman, Allerton S. Smith, F. P. 
Davidson, George M. Smith, H. E. 
Force, H. J. Tassin, Wirt. ; 
Froehling and Robertson, Van Gundy,C.P. 
Andrew Robertson. - Voorhees, S. S. (Chairman). 
Gardner, Henry A. Walker, Percy H 
Gibboney, James H. Walker, William H. 
Gill, A: H. Westinghouse, Church, Kerr and 
Hume, A. P. 7 Company, 

Job, Robert. C. M. Chapman. 
Lawrie, J. W. White, A. H. - 
Macnichol, Charles. Wickhorst, M. H. 
McDonnell, M. E. | Young, J. B. 


PRODUCERS (26). 


Dixon Crucible Company, Low, Frank S. 
M. MacNaughton. Lowe Brothers Company, 
Eisenschiml, Otto. Houston Lowe. _ 
Evans, S. M. Lucas and Company, John, 
8 Forrest, C. N. L. P. Nemzek. 
> Heckel, G. B. (Vice-Chairman). 
Ingalls, F. P. Neal, C. S. ® 
Lane, F. A. Pickard, Glenn H. 


Lindsay, R. W. Polk, Anderson. 
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ECHNICAL CoMMITTEES. 


ComMITTEE D-1.—Continued. 


Propucers.—(Continued.) 
Ri 3 United States Gutta Percha Paint 
Sabin, A. H. Company, 
Schaeffer, J.A. Herbert W. Rice. 
Sherwin-Williams Company, hite, G. D. 
E. C. Holton. st Wilhelm Company, The A., 


Thompson, G. W. (Secretary Walter S. Davis. 
-Toch, Maximilian. 


CoMMITTEE D-2, ON STANDARD TESTS FOR LUBRIC. ANTS. 


A. H. Giz, Chairman. 

J. M. Jerrers, Secretary. 

NoON-PRODUCERS (10). 

Allen, Gill, A. H. (Chairman). 
Bureau of Steam Engineering, U.S. N., Hume, A. P. 

Engineering Experiment Station. Jeffers, J. M. (Secretary). 
— Converse, W. A. Penniman and Browne, 
Dow, A. Ww. 


A. L. Browne. 
Dunbar, W. A. Stratton, S. W. 


PRODUCERS (6). 
Baum, George. 

Conradson, P. H. 
Gray, J.L. 


~ComMItTEE D-3, ON STANDARD METHODS OF 
FATS AND OILS. 


ANALYSIS OF 


C. N. Forrest, Chairman. 
Frank, Jerome W. Thompson, G. W. 


~ ComMMITTEE D-4, ON STANDARD TESTS FOR ROAD MATERIALS. 


LoGAN WALLER PAGE, Chairman. 


Prevost Hupparp, Secretary. 


Non-Propucers (14). 
Blanchard, A. H. Greenman, R. S 
Broadhurst, W. Hatt, W. K. 
Crosby, W. W. Holmes, J. A. 
Dow, A. W. Hubbard, Prévost (Secretary). 
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TECHNICAL OMMITTEES. 


Committee D-4.—Continued. 


Non-Propucers.—( Continued.) 


Hunter, Joseph W. 
Johnson, Arthur N. 
Marston, A. 


PRODUCERS (19). 


American Asphaltum and Rubber 
Company, 
H. B. Pullar. 
Chamberlain, A. B. 
Church, S. R. 
Cobb, E. B. 
Drowne, H. B. 
Forrest, C. N. 
Fulweiler, W. H. 
Goldbeck, A. T. 
Hemstreet, G. P. 


Kershaw, W. H. >. 


Page, Logan Waller (Chairman). 
Richardson, Clifford. 
Smith, F. P. 


Reeve, C. S. 
Sargent, P. D. 
Sharples, P. P. 
Sommer, Albert. 
Spencer, Herbert. 
Standard Asphalt and Rubber Com- 
pany, 
W. A. Levering. 
Thompson, S. E. 
‘Tomkins, Calvin. 
Warren Brothers Company, 
A. E. Schutte. 


ss D-5, ON STANDARD SPECIFICATIONS FOR COAL. 


J. A. Chairman. 


AL NON-PRODUCERS (31). 


Bailey, Edwin G. 
Belden, A. W. 
Blauvelt, W. H. 
Brady, William. 


Bureau of Steam Engineering, U.S. N.., 


Inspection Division. 
Bush, B. F. 
Capp, J. A. 
Carney, F. D. 
Fernald, R. H. 
Forstall, Alfred E. 
Gibbs, A. W. 
Goodenough, Walter. 
Goss, W. F. M. 
Hagar, Edward M. 
Harris, J. R. 
Holmes, J. A. (Chairman). 


“ev 


Adams, H.C. + 
Bullitt, W. C 


Fisher, Thomas. 
5 


Fleming, Henry 5. 
Garrison, O. L. 
Haas, Frank R. 
Jones, John H. _ 


Secretary. 


Hume, A. P. 

Lesley, Robert W. 7 

Moldenke, Richard. 

Orton, Edward, Jr. 

Parr, S. W. 

Pope, G. 5S. 

Rand: ill, D.’ 

Rice, George 

Roberts and Schaefer Company, 
Frank E. Mueller. 

Robinson, C. S. 

Storrs, L. S 

United Gas Improvement Company, 
Walton Clark. 

Voorhees, S. 

White, Alfred H. 

Woodwell, J. E. =, 


PRODUCERS (13). 


Kemmerer, John L. 

McCreath and Son, Andrew S., 
Andrew S. McCreath. 

Schleuderberg, G. W. 

Scholz, Carl. 

‘Toulmin, Priestley. 


Wadleigh, F. R. 
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- CoMMITTEE D-6, ON STANDARD SPECIFICATIONS FOR COKE. 


COMMITTEES. 


ICAL 


J. A. Hoitmes, Chairman. 
ALBERT Co Secretary. 


NON-PRODUCERS (13). 
Anaconda Copper Mining Company, Haldeman, Horace L. 


P. Mathewson. Holmes, J. A. (Chairman). 7 
Belden, A. W. Johnson, R. K. : 
Bole, William A. Lynch, T. D. 

Colby, Albert Ladd (Secretary). Moldenke, Richard. 
Cook, Edgar S. Souther, Henry. 
Fackenthal, B. F., Jr. Wood, Walter. 


PRODUCERS (7). 


Blauvelt, W. H. - Rothstein, E. K. 
Haas, Frank R. _ Schniewind, F. 
Lynch, Thomas. Wentz, Daniel B. 
Page, W. N. 


COMMITTEE D-7, ON STANDARD SPECIFICATIONS FOR THE 
GRADING OF STRUCTURAL TIMBER. 


HERMANN VON SCHRENK, Chairman. 
Bureau of Construction and Repair, Lohmann, H. W. 
Robinson, A. F. 


Material Branch. Rosenheim, A. F. 
Elzner, A.O. Russell, E. J. 


_ COMMITTEE D-8, ON WATERPROOFING MATERIALS. 


W. A. AIKEN, Chairman. 
CyRIL DE WYRALL, Secretary. 


NON-PRODUCERS (9). 


Aiken, W. A. (Chatrman). Schreiber, Martin. 

Davies, J. V. Walter, L. W. 

DeWyrall, Cyril (Secretary). Westinghouse, Church, Kerr and 
Force, H. J. Company, 


Gaines, R. H. ; C. M. Chapman. 

Munsell, A. W. 

PRODUCERS (5). 


Barrett Manufacturing Company, Toch, Maximilian. 

W. S. Babcock. Warren Brothers Company, 
DeKnight, E. W. A. E. Schutte. 
Standard Asphalt and Rubber Com- 

W. H. Lawrence. 
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TECHNICAL COMMITTEES. 


CommITTEE D-9, on STANDARD Tests OF INSULATING 


MATERIALS. 
-C. E. SKINNER, Chairman. 
NON-PRODUCERS (7). 
Bureau of Standards, General Electric Company, 
Brooks. J. A. Capp. 

Bureau of Steam Engineering, U.S. N., Western Electric Company, 

Electrical Division. G. Crossman. 
Commonwealth-Edison Company, Westinghouse Electric and Manu- ; 

E. O. Schweitzer. facturing Company, ~~ 
Electrical Testing Laboratories, C. E. Skinner (Chairman). 

F. M. Farmer. 


Propucers (5). 


B. F. Goodrich Company, Sherwin-Williams Company, The 
William C. Geer. A. P. Johnstone. 
Locke Insulator Company, Standard Underground Cable Com- 


John S. Lapp. 


pany, q 
Varnish Company, H. W. Fisher. 
W. H. Wright. 


D-10, ON STANDARDIZING EXPLOSIVES. 


Non-PRODUCERS (3). 
Dunn, B. W. » a Munroe, C. E. (Chairman). 
Holmes, J. A. 


PRODUCERS (3). = 
Barksdale, H.N. Fay,A.G. 


Blum, A. C. 


ComMITTEE D-11, ON STANDARD SPECIFICATIONS FOR 


RUBBER PRODUCTS. 
B. Tritt, Chairman. 

A. BARRIER, Secretary. 

NoOn-PRODUCERS (14). 


Barrier, E. A. (Secretary). McFarland, H. B. 
Blakeley, A. G. Onderdonk, J. R. 
Bureau of Construction and Repair, Pierce, Dana. 

.S. Skinner, C. E. 
Bureau of Steam Engineering, U.S. N. Tilt, E. B. (Chairman). 
Farmer, F. M. Young, C. D. 
Force, H. J. Young, J. B. 4 


International Paper Company 


C. F. Rhodes. 
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TECHNICAL COMMITTEES. 


ComMITTEE D-11.—Continued. 
PRODUCERS (6). 


General Electric Company 

Fellows, J. W. = Whipple, Dorris. 

Geer, W. C. 


ON MISCELLANEOUS SUBJECTS. 
COMMITTEE E-1, ON STANDARD METHODS OF TESTING. 


GAETANO LANZA, Chairman. 


‘Bostwick. W. A. Howard, J. E. 

Bureau of Steam Engineering, U.S. N., Howe, Henry M. 
Engineering Experiment Station, Hume, A. P. 
Inspection Division. Humphrey, Richard L. 

Cambria Steel Company, _ _ Job, Robert. 

G. E. Thackray. Linder, O. 

Campbell, William. Merriman, Mansfield. 

Chamberlain, G. D. Moldenke, Richard. 

Deans, John S. Nelson, E. D. 

Diller, H. E. ‘Talbot, H. P. 


Fay, Henry. Vauclain, J. L. 
W. Woolson, Ira H. 


CoMMITTEE E 
(In course of organization.) 


ComMITTEE E-3, ON THE DEFINITION OF THE TERM “ MopvULUs 
. oF ELASTICITY” IN ITS APPLICATION TO MATERIALS, 
_ INCLUDING NON-FERROUS METALLIC METALS AND 


THEIR COMBINATIONS. 


LEONARD WALDO, Chairman. 
Howard, James E. Whittemore, H. L. 


CoMMITTEE E-4, ON METHODS OF SAMPLING AND ANALYSIS OF 
COAL. 


(Forming part of a joint committee on this subject with a committee 
of the American Chemical Society.) 


Dickinson, G. C. Parr, S. W. (Chairman). 
Haas, Frank R. Voorhees, 


CoMMITTEE D-12, ON PETROLEUM PRODUCTS. 
F a (In course of organization.) 
q 
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TECHNICAL COMMITTEES. 
CommitTEE E-5, on RuLES GOVERNING THE Form BUT | 


{ 
NOT THE SUBSTANCE OF SPECIFICATIONS. 


EpGAR MARBURG, Chairman. 
C. E. SKINNER, Vice-Chairman. 


Representing Representing 
Committee Committee 
A-1 W.R. Webster. C-5 I. H. Woolson. 
S. V. Hunnings. C-6 A. Marston. 
Walter Wood. H. S. Spackman. 
Albert Sauveur. A. H. Gill. 
A. S. Cushman. 
C. W. Burrows. 
Henry Souther. 
F. O. Clements. 
Wm. Campbell. 


0 Bradley Stoughton. 
J. A. Capp. 
T. D. Lynch. 


Richard L. Humphrey. 
I. H. Woolson. 
Rudolph Hering. 
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-Officio, Edgar Marburg (Chair- 
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GULATIONS GOVERNING TECHNIC. 
COMMITTEES. 


NotE.—By action of the Executive Committee on January 6, 1912, the 
responsibility for the general Regulations Governing Technical Committees is 
vested in Committee E-5 on Regulations Governing the Form but not the 
Substance of Specifications, with the understanding (1) that a proposed 
change in these Regulations originating with Committee E-5 shall be subject 
to approval by the Executive Committee of the Society; and (2) that the 
Executive Committee of the Society shall make no changes in these Regu- 
lations without first referring the same to Committee E-5. 


Creation.—The creation of a technical committee shall be 
subject to the authorization of the Executive Committee, acting 
either on a recommendation adopted by majority vote at an 
annual meeting of the Society, or on its own initiative. 

A ppointments.—Appointments on technical committees shall 
be made by the Executive Committee subject to the following 
provisions: 

1. On committees dealing with subjects having a commercial 
bearing, either an equal numeric balance shall be main- 
tained between the representatives of consuming and 
producing interests; or the former may be allowed to 
predominate with the acquiescence of the latter. Un- 
attached experts shall be classed with the representa-— 

tives of consuming interests. 

2. Additional appointments on existing committees shall be 
made only on the recommendation of, or with the ap- 
proval of, such committees. 

3. Only members of the Society shall be eligible, in general, 
to appointment on committees, although exceptions may — 
be authorized by the Executive Committee in favor — 
of representatives of government branches or other 
societies. 


Preliminary Organizations.—The President of the Society will 
appoint the chairman pro iem. of a new committee from the rep-_ 
resentatives of the consuming interests and unattached experts. _ 
The chairman pro tem., after communicating with the other mem- 


bers of the committee, will fix the place and time of the co 
(531) 
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532 REGULATIONS GOVERNING TECHNICAL COMMITTEES. 


‘meeting .He may, at his discretion, appoint one or more members 
_of the committee to prepare matter in advance for consideration at 
that meeting or he may prepare such matter himself. This pro- 
cedure is recommended as calculated to economize time at the 
meeting and to afford a definite basis for discussion. 

Permanent Organization —At the first meeting of a com- 
mittee a permanent organization shall be effected by the election 
of a permanent chairman from among the representatives of con- 
suming interests and unattached experts, and such other officers 
and sub-committees as the committee may desire. The duties 
and powers assigned to these officers and sub-committees, and 
the details of management and administration in general, shall 
be at the discretion of each committee, subject to the limitations 
of these regulations. 

Reports.—The reports of technical committees shall be pre- 
sented at the annual meetings. Reports embodying any features 
on which specific action on the part of the Society is recommended 
by the committee, must first have been submitted to letter ballot of 
the committee, and such features must have received the approval 
of the majority of those voting. Dissenting members shall have 
the right to present minority reports individually or jointly. 

Specifications.—Proposed new and standard specifications 
or the proposed amendment of existing specifications must origi- 
nate ‘n the particular committee within whose prov-nce such 
specifications properly belong. No action affecting specifications 
shall be taken by any technical committee except at meetings 

called for that purpose. Action at such meetings shall be sub- 
ject to majority vote of those voting, and subsequently to ma- 
jority vote of those voting on letter ballot of the entire committee. 
Dissenting members shall have the right to present minority re- 
ports, individually or jointly, at the annual meeting of the Society 
at which the majority report is presented. 

Any recommendation affecting specifications must be trans- 
mitted to the Secretary of the Society at least eight weeks in 
advance of the date of the annual meeting, and copies of these 
recommendations, in printed form, must be mailed by the Sec- 
retary to every member of the Society not less than four weeks 
before the annual meeting, so that members may come to the 
meeting prepared to discuss such recommendations, and that 
members not intending to be present at the meeting may con- 
tribute discussions by letter. 

Any recommendations affecting specifications presented by the 
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‘REGULATIONS GOVERNING TECHNICAL COMMITTEES. 533 im 


appropriate comm ttees at the annual meetings of the Society may 
be amended by a majority vote of those vot’ng, and the final 


adoption of new or amended specifications shall be subject to the 
follow ng procedure: 
Approval at an annual meeting by two-thirds vote of - 
those voting. 
2. Approval by letter ballot of the Society by two- thirds — 
vote of those voting. 


Cooperation with Other Committees.—A committee may, at be. a ag 
discretion, invite the cooperation of committees of other societies — 
on like or cognate subjects, provided such relations shall entail — 
obligations at variance with these regulations, and shall impose 
no restrictions upon the free and independent action of the com- | 
mittee. 
7 A committee desiring to bring about the appointment of 
similar committees by other societies for purposes of cooperation 
shall address a recommendation to that effect to the Executive 
Committee and, on the approval of the latter, negotiations to the 
desired end shall be conducted on behalf of the Executive Com- 
_ mittee by the Secretary of the Society. 

Publications —Committees shall have no right to issue 
matter for publication through other than the regular Society 
channels, unless so authorized, for exceptional reasons, by the 
Executive Committee. 

Current Expenses——The current expenses of committees 

_ for stationery and- postage will be assumed by the Society. Sta- 
_ tionery of standard form will be furnished by the Secretary of the 
Society on application of the chairman or secretary of a committee. 
Expenses for postage will be paid by the Treasurer of the Society 

on vouchers approved by the chairman of a committee. 

Extraordinary Expenses.—Expenses for items other than 
stationery and postage will not be assumed by the Society, unless 
such expenditures were incurred in pursuance of authorization 
of the Executive Committee, on recommendation of the chairman 
of the committee concerned, and within amounts specifically 
fixed by the Executive Committee. 

Special Funds.—Committees engaged on subjects having 
a commercial bearing shall be authorized to solicit contributions 
from manufacturers towards research funds. Contributions 
from consumers to funds for this and other purposes shall be 
solicited ony by the Executive Committee. All funds thus 
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REGULATIONS GOVERNING TECHNICAL COMMITTEES. 


collected shall be transmitted to the Treasurer of the Society 
and deposited by him in bank and placed to the credit of the 
committees on the books of the Society, subject to disbursement 
only on vouchers signed by the chairman of the committee con- 
cerned. 

Salaries and Fees.—Committees shall not be authorized to 
pay salaries or professional fees in any form to any of their officers 
or members. Assistants in connection with research work may 
be engaged at salaries or special compensation fixed by the com- 
-mittees concerned, provided that funds for such salaries or com- 
pensations shall previously have been deposited with the Treasurer 
of the Society. Payments for such purposes shall be made by 
the Treasurer of the Society only on vouchers approved by the 
chairman of the committee concerned. 

Discharge of Committees—Technical committees may be 
discharged by the Executive Committee, either at their own 
request or with their consent, on the completion of the work for 
which they were appointed or in consequence of protracted 
inactivity. A technical committee which fails to present a 
report at three successive annual meetings of the Society will 
be required to show cause why it should not be discharged in 
a written communication to the Executive Committee. 
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THE INTERNATIONAL ASSOCIATION 
TESTING MATERIALS. 


OFFICERS. 
Acting President. 
HENRY M. Howe. 


Vice-Presidents. 
A. MARTENS. N. BELELUBSKY. 
i A. MESNAGER. 


MEMBERS OF COUNCIL. 
ivery country having a membership of twenty or more in the Associau- 
tion is entitled to a representative on the Council. For those having a mem- 
bership of less than twenty, mandataries are appointed by the Council. 


Life Members. 
FRANZ BERGER. 


Elected Members. 
Australia—W. H. WARREN. Italy—S. CANEVAZZI. 
Austria—B. Kirscu. Norway—N. C. IHLEN. 
Belgium—A. GREINER. Roumania—C. M. MIRoneEsco. 
Denmark—H. I. HANNOVER. Russia—N. BELELUBSKY. 
_ France—A. MESNAGER. Spain—J. Marva Y. MAYER. 
Germany—A. MARTENS. Sweden—J. O. Roos AF HJELMSATER 
Great Britain—G..C. Lioyp. Switzerland—F. 
H.lland—L. Brenralt. United States of America—HENRY 
Hungary—A. ReEj16. M. Howe. 


MANDATARIES. 


Brazil—A. F. Sonza DE PauLa. Japan—D. Sarto. 
~Canada—MILton HERSEY. Luxembourg—M. E. BIAN. 
China—K. Y. Kwone. Portugal—J. pA P. CASTANHEIRA 
Finland—Cu. LINDBERG. DAS NEVES. 
Servia—M. MILASINOVIC. 
General Secretary. 
ERNsT REITLER. 
Nordbahnstrasse 50, Vienna, II/2, Austria. 


Communications for the International Association should be directed to 
; the International Association for Testing Materials, Nordbahnstrasse 50, 
‘Vienna, II/2, Austria, 
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= INTERNATIONAL ASSOCIATION FOR 
TESTING MATERIALS. 


BY-LAWS. 
Adopted at the Budapest Congress, 1901. 
Amended at the Brussels Congress, 1906, and at the Copenhagen 
- Corgress, 1909. 


SECTION 1. The Association shall be called “‘THe INTERNA- 
TIONAL ASSOCIATION FOR TESTING MATERIALS.” 


Sec. 2. The objects of the Association are: the development 
and unification of standard methods of testing; the examination 


and other materials of practical value, and also the perfecting of 
_ apparatus used for this purpose. 
These objects will be furthered: 
=. . By the Congresses and other meetings of the Association. 
a 2. By the publication of an official Journal. 

3. By any other means that may appear desirable. 


SEc. 3. The funds necessary for carrying out the purposes 
weitenk in Section 2 will be raised by a, 
1 The annual subscriptions of members. 

2. Profits from the official Journal. 
3. Other contributions. 


- ™ posed by two members of the Association. 
| Official bodies and technical societies can enter direct on 
a their sending in their application for membership. 
Applications for membership must be sent in writing to the 
President or to a member of the Council. 
Resignations of membership must also be sent in the same way. 


SEc. 5. It is the duty of every member to further the interests 
a of the Society to the best of his ability. 

. Every member is required to pay an annual subscription of at 
na least 8 Mks. =8 shillings = $2.00.* 


* Subscriptions are to be paid to the duly appointed collectors in each country, the 
i ‘a card of membership serving asa receipt. Subscriptions not paid by the first of July 
are collected through the post-office. 
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Sec. 4. Any person can become a member upon being pro- 
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. . e e 
The Council is authorized to increase the annual subscription 


in order to cover extraordinary expenses incurred in the interests 
of the Association. 


Sec. 6. Every member has the right to obtain the “‘ Proceed- 


ings” of the Association, during the period for which his subscrip- 
tion has been paid. 


_ Sec. 7. The Association will hold a Congress, as a rule, every 
second year. 

The arrangements for the Congresses will be discussed in 
General Meetings and in meetings of the different sections. 


Sections will be formed for the different groups of materials 
as may be considered necessary. 


At present there are three sections: 


IJ. Natural and artificial building stones, cements and 
mortars. 


Other materials of practical value. 


_ Any special questions relating to the subjects of the different 
sections will be considered at sectional meetings. 

The members assisting at the sectional debates, under the 
presidency of a member of the Council, will appoint the committees 
of the different sections. 

The results of the deliberations of the different sections must 
be communicated at a General Meeting, which will pass resolutions 
embodying the proposals of the sections. 

Reports of Commissions, proposals of the Council and other 
matters to be laid before the Congress, will be printed in German, 
French and English, and will be sent (in the language _ preferred) 
to all members who have announced their intention of taking part 
in the Congress, within fourteen days before the meeting of the 
Congress, if possible. 

The decisions of the Congress will be printed in all three 
.anguages and sent to all members of the Association. 


Sec. 8. The Council of the Association will transact all 
necessary business connected with the Association. 

The Council will consist of the President and the duly elected 
members. 

Every country represented in the Association by at least 
twenty members has the right to elect one member as member of 
the Council. For those countries where the number of members 
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is under twenty, the Council appoints a Mandatary who takes 
part in the Council’s Meeting in an advisory capacity. 
The President will be elected by the Congress, the Council 


The names of proposed new members of the Council have 
to be communicated to the President before each Congress. 

. The two Vice-Presidents will be elected by the Council from 
- among its own members. 

The Council has the power to elect Past Presidents as per- 
- manent members of Council. 

The Council is entitled to transact business when it has been 
_ duly called together according to rule and when the President or 
one of the Vice-Presidents is present. 

Retiring members of the Council are eligible for re-election. 
If a member of the Council resigns during his term of office, 


| by the members belonging to the country in question. 

or] CR In the event of the death or resignation of the President, the 
Council will appoint one of its members to carry on the presidential 

duties till the next Congress. 

The term of office of the Council lasts from one Congress till 


the next. 


_ Sec. g. The business of the Association will be attended to by 
a salaried General Secretary under the direction of the President. 

The members of the Council will attend to the business of 
the Association in the country which they represent. 


4 Sec. 10. The resolutions of the Congresses on technical 
questions merely serve to express the opinion of the majority. 
They are therefore in the form of recommendations and are in no 
way binding. 


Sec.11. The resolutions of the Congresses can only be carried 
if at least three-fourths of the recorded votes are in favor of them. 
Every member of the Association present, as well as every repre- 
sentative of official bodies and technical societies, has one vote. 

The rights and duties of a member of the Association are not 
altered by the fact of his belonging at the same time to a national 
or other Association, which Association is itself a member of the 
International Association, 
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_ Sec. 12. The technical problems to be considered by the 
Association will be decided upon by the Congresses and by the 
Council, and will be duly referred to commissions or referees 
appointed by the Council, 


Sec. 13. The Council draws up its own regulations accord- 
ing to the By-Laws of the Association and to the needs which may 
from time to time present themselves. 


Sec. 14. In the event of the Association being dissolved, any 
funds belonging to it will be handed over to the “International 
Red Cross Association.” 
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THE INTERNATIONAL ASSOCIATION FOR 
TESTING MATERIALS. 


As constituted in March, 1912. 


A. METALS, 


Problem 1.—On the basis of 
methods and means for the introduction of international speci- 
fications for testing and inspecting iron and steel of all kinds. 
(Proposed at the Zurich Congress, 1895; —* at ‘the Buda- 


pest Congress, 1901.) 3 


Committee: 


Chairman.—A. Rieppel, Aeussere Cramer-Klettstrasse 12, Nurem- 

burg, Germany. 
American Members.—Carnegie Steel Company; Henry M. Howe; 
Paul Kreuzpointner; Richard Moldenke; William R. Webster; 

Walter Wood. 

q 

Problems 1a and 1b.—On the basis of unified specifica- 
tions recognized in the various countries, to attempt the introduc- 
tion of international unified specifications for iron and steel of 
all kinds. (Drawn up at the Twentieth and Twenty-first Coun- 
cil’s Meeting, 1910.) 


~ 
Committee 1a, on Steel and Steel Products: = =  — | 


Chairman.—A. Rieppel, Aeussere Cramer-Klettstrasse 12, Nurem- 
burg, Germany. 
American Members.—W. A. Bostwick; William R. Webster. ‘ 


1The names of only the Chairmen, the Vice-Chairmen, and American Members of 
International Committees are here given. SS ria? 
| 
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_--—- Committee 1b, on Cast Iron and Cast-Iron Products. 


a Chairman.—W. Briggemann, Dortmund, Germany. 
_ American Members.—Richard Moldenke; Walter Wood. 


Problem 4.—Methods for testing welds and weldability. 
(Proposed at the Zurich Congress, 1895.) 


Problem 24.—On uniform nomenclature of iron and steel. 
(Resolution of Council, February 3, 1got.) 


Committees 


Chairman.—Henry M. Howe, Broad Brook Road, Bedford 
Hills, N. Y. 

Vice-Chairmen.—L. Lévy, Rue de La Rochefoucauld 19, Paris, 
France; D. Tschernoff, Rue Pessotschnaya 25, St. Peters- 
burg, Russia. 

Secretary. 
Cambridge, Mass. 

American Members.—American Institute of Mining Engineers, 
represented by R. Hibbard; American Iron and Steel Insti- 

tute, represented by C. Kirchhoff; American Society of 
Mechanical Engineers; William Campbell; Joseph W. 


Richards; Hugh P. Tiemann. 


Problem 25.—To draw up methods of sniiaie cast iron and 
finished castings. (Proposed at the Budapest Congress, 1901; 
altered at the Twentieth Council’s Meeting in the sense of the 
Copenhagen Congress resolution.) 


Harvard University, 


Problem 26.—Collection of data which permit the ascertaining 
of relations between the properties revealed by impact tests on 
notched bars and the behavior of the pieces in service. Com- 
parison of results obtained with various apparatus. (Resolution 
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Problem 2'7.—<Ascertaining the relations between the different 
methods for determining hardness; fixing the numerical values 
thus obtained representing the different properties of metals; and 
determining which method gives the results most in harmony with 
the wearing properties and useful hardness in practice. (Pro- 
posed at the Budapest Congress, 1901.) 


Problem 28.—The consideration of the magnetic and electric 
properties of materials in connection with their mechanical test- 
ing. (Proposed at the Budapest Congress, 1go1.) 
Referee.—Charles W. Burrows, Bureau of Standards, Washington, 

D. C. 


Problem 38.—The principles for specifications of copper and 
copper alloys are to be studied. (Proposed at the Brussels Con- 


gress, 1906; enlarged at the Copenhagen Congress, 1909.) 


Committee: 


Chairman.—Léon Guillett, 8, Avenue des Ternes, Paris, XVIIe, 


France. 
American Members.—C. FE. Skinner; H. E. Diller; William 
Campbell. 


Problem 44.—Relations between the chemical composition, 
the thermic treatment, and the properties of special steels. (Drawn 
up at the Twentieth Council’s Meeting, 1910.) 


Problem 45.—Studying methods for determining the en- 
closures, their influence upon the mechanical properties of metal- 
lurgical products, and for the study of this question on the whole. 
(Drawn up at the Copenhagen Congress, 1909.) 


Problem 46.—Drawing up of unified tests for the resistance of 
metals to mechanical wear. (Proposed at the Copenhagen Con- 
gress, 1909.) 


Problem 47.—Methods for ascertaining the resistance of 
metals to alternating stresses. (Drawn up at the Twentieth 


Council’s Meeting, 1910.) 
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Problem 48.—Influence of increased temperature on the 
ductility and malleability of metals. (Drawn up at the Twentieth 
Council’s Meeting, 1910.) 


Problem 49 —Classification of pig iron. To ascertain how 
far specification on analysis may be substituted for the method : 
of grading by fracture appearance. (Drawn up at the Copenhagen 


Congress, 1909.) 
Referred to Committee rb. 


Problem 53.—Defining the microscopic constituents of iron 
and steel. (Drawn up at the Twenty-first Council’s Meeting, 


IgI0.) 
Committee: 


Chairman.—Henry M. Howe, Bound Brook Road, Bedford Hills, a 
N. Y. 

Secretary.—Albert Sauveur, Rotch Building, Harvard University, | 

Cambridge, Mass. 


Problem 54.—To examine all available data showing the 
relation between the working stress (a) on structural members 
which have failed and (b) on those which have not failed, on one 
hand, and the six properties, elastic limit, yield point, propor- 
tionality limit, tensile strength, resistance as notched bars, and 
endurance, on the other hand: with the purpose of learning 
which of these six properties is the most closely related to the 
safe working stress in the several chief classes of structures. 
(Proposed at the Twenty-first Council’s Meeting, 1910.) 


B. HYDRAULIC CEMENTS, STONES, AND CONCRETE. | 


Problem 7.—Investigations on the weathering resistance of 
building stones; the influence of smoke, especially sulphurous acid, 
on building stones; the weathering qualities of roofing slates. 
(Proposed at the Zurich Congress, 1895.) 


Committee: 


Chairman.—A. Hanisch, Wahringstrasse 59, Vienna, IX, Austria. 
Vice-Chairman.—P. Larivitre, 170, Quai de Jemmapes, Paris, Xe, 

France. 
American Member—Mansfield Merriman. 
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Problem 9.—On rapid methods for determining the strength 
of hydraulic cements. (Proposed at the Zurich Congress, 1895.) 


Committee: 


Chairman.—F. Berger, Schottenfeldgasse 37, Vienna, VII, Austria. 
American Members.—W. W. Maclay; Charles F. McKenna. 


Problem 10.—To digest and evaluate the resolutions of 
the conferences of 1884-1893 concerning the adhesive qualities 
of hydraulic cements. (Proposed at the Zurich Congress, 1895.) 


with the object of determining their value for mortars. (Pro- — 
posed at the Zurich Congress,1895.) 


Committee: 


Chairman.—G. Herfeldt, Andernach a. Rh., Germany. 
Vice-Chairman.—C. Segré, Ancona, Italy. _ 
American Member.—A. Lundteigen. 


Problem 12.—Investigation on the behavior of cements as to 
time of setting, and on the best method for determining the begin- 
ning and the duration of the process of setting, with special ref- 


Problem 11.—To establish methods for testing puzzolanas, 4 


erence to ball pressure tests. (Proposed at the Zurich Congress, 


1895; enlarged in conformity with the resolution of the Budapest __ 
Congress, 1901; completed at the Twentieth Council’s Meeting, Pe 
1910.) 


Problem 30.—Determination of the simplest method for the _ 
separation of the finest particles in Portland cement by liquid and 


air processes. (Proposed at the Budapest Congress, 1901.) ~ 


Committee: 


 Chairman.—M. Gary, Gross-Lichterfelde, W., Germany. 
American Member.—Henry S. Spackman Engineering Com any. 


Problem 31.—On the behavior of cement in sea water. (a) 
Additional information to the reports presented at the Copenhagen 
Congress, 1909, and information on the effect of sea water on Port- 
land-cement sea structures of more than twenty-five years’ standing. 
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(b) Study of the effect of sea water on specially prepared ce 
ments. (Proposed at the Budapest Congress, 1901; completed 
at the Copenhagen Congress, 1909.) 7 
Referee to Problem (a).—E. Leduc, Paris, France. - baa 
Committee (b): 
Chairman.—E. Leduc, Paris, France. 
American Member.—Robert W. Lesley. 


Problem 32.—On accelerated tests of the constancy of volume 
of cements. (Decision of the Zurich Congress, 1895.) 


gypsum. (Proposed at the Brussels Congress, 1906.) 


Problem 41.—Investigations of reinforced concrete. (Pro- 
posed at the Brussels Congress, 1906.) 2s 


4 
Chairman.—F. Schiile, Polytechnikum, Zurich, Switzerland. 
Vice-Chairmen.—M. Germelmann, W. Wilhelmstrasse 80, Berlin; 
A. N. Talbot, University of Illinois, Urbana, Ill. 7 


American Members.—Richard L. Humphrey; F. E. Turneaure. 


Problem 42.—Uniform tests of hydraulic cements by prisms, 
and determination of a standard sand. (Proposed at the Brussels 


Congress, 1906.) i 
Committee: 


Chairman.—F. Schiile, Polytechnikum, Zurich, Switzerland. 
American Member.—Richard L. Humphrey. = 

Problem 50.—On the influence of the composition of the 


“masonry. (Proposed at the Copenhagen Congress, 1909.) 
Chairman.—A. van der Kloes, Delft, Holland. 
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Problem 18.—On the methods of testing the protective power 
of paints used on metallic structures. (Proposed at the Zurich 
Congress, 1895.) 

Referee-—Allerton S. Cushman, Institute of Industrial Research, 

Washington, D. C. 


Problem 34.—Fixing a uniform definition and nomenclature 
of the bitumens. (Proposed at the Budapest Congress, 1901.) 


Rejeree—D. Holde, Gross-Lichterfelde, W., Germany. 


; Problem 35.—Study of the methods of testing caoutchouc. 
(Proposed at the Budapest Congress, 1got.) 


Chairman.—E. Camerman, 31 Square-Guttenberg, Brussels, 
Belgium. 
Problem 39.—Study of the principles of specifications of oil 
for technical purposes. (Proposed at the Brussels Congress, 1906.) 


Committee: 


Chairman.—M. Albrecht, Hamburg, Germany. 

Vice-Chairman.—E. Camerman, 31 Square-Guttenberg, Brussels, 
Belgium. 


Problem 51.—Examination into the desirability of making 
wood tests on larger pieces containing defects or variations in 
structural form instead of limiting the tests to small perfect pieces. 
(Drawn up at the Copenhagen Congress, 1909.) 
_Referee.—M. Rudeloff, Gross-Lichterfelde, Germany. 


Problem 52.—Nomenclature of certain technical qualities 
connected with internal strains. (Drawn up at the Twentieth 
Council’s IQI0.) 

Chairman. i, Paris, I, France. 
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~ ANNUAL REPORT OF THE EXECUTIVE COMMITTEE, 


In pursuance cf action at the last annual meeting, and 
with a view cf not trenching on the prospective Sixth Congress 
of the International Association for Testing Materials, to be 
convened in New York, September 3-7, 1912, the business of 
this, the Fifteenth Annual Meeting of the Society, has been 
limited to the reception of committee reports and to administra- 
tive business. For like reasons the meeting is held three months 
earlier than usual, so that the present report covers only a nine 
months period in the activities cf the Society. 

The Executive Committee records with sorrow the death 
of Mr. James Christie, a member of that Committee since 1902. 
which occurred on August 24, 1911. At a special meeting of 
the Executive Committee, held for that purpose, the following 
Minute, prepared by the Secretary, was read and adopted by 
a rising vote: 


“Tn recording the death of their friend and associate James 
Christie, which occurred scarcely without warning, on August 


_ 24, 1911, the members of the Executive Committee desire to 


give expression jointly to their common sorrow, their deep sense 
of personal loss, and their grateful appreciation of his long and 
devoted services to the Society. 

“Mr. Christie’s connection with the Society began with 
its organization in 1898 as the American Section of the Inter- 
national Association. His faith in the destiny of the Society 
and in its immediate opportunity for usefulness was unwavering 
from the first. As one of the original members of the Committee 
on Specifications for Iron and Steel, he participated faithfully 
and ably in the exacting labor of preparing the first series of 
specifications for presentation to the Society in 1900. Since the 
incorporation of the Society in 1902, under its present name and 


charter, he has rendered conspicuous service as a member of the . 


Executive Committee. Throughout this period of nine years, 
ending only with his death, he attended the meetings of that 
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Committee with unfailing regularity. He brought to his duties 
a mind full-stored with the experiences of a long and active life, 
coupled with a tolerant spirit and a firm faith in human nature. 
His counsel was valued for its moderation, no less than for its 
wisdom. He saw things clearly, but always calmly; his mental 
bent was essentially judicial; his equanimity was that of one 
who stood on a plane far above that of factional contention; 
who adhered easily to simple standards of candor, honesty and 
truth; and who was never known to be betrayed into an intem- 
perate or uncharitable utterance. 

“In engineering circles, Mr. Christie was widely known 
and honored for his professional attainments, and among his 
townsmen he was esteemed highly for the quality of his citizen- 
ship. His friends saw much to love and to admire in the serenity, 
kindliness and artless simplicity of his nature, and in the essential 
dignity of his manhood. 

“In giving expression to this tribute of respect and affection 
for one whom they have known long and well, the members 
of the Executive Committee desire also to convey their heartfelt 
sympathy to his widow and to his family.” 


Membership.—The membership at the last annual meeting 
was 1,382. Since then 166 applications for membership have 
been approved. ‘The Society has suffered the loss of 11 members 
by death: | 


‘J. F. Hinckley February 19, 1911. 
ere April 12, 1911. 
James Christie August 24, 1911. 
J. B. Atkinson September 21, 1911. 
C. A. Matcham September 22, 1911. 
I. L. Hancock October 1, 1911. 
U. .....-December 19, 1911. 
»» R. Buckley January 19, 1912. 
. T. Newsome February 6, 1912. 
H. W. Spangler March 17, 1912. _ 


. The number of resignations is 51, and 56 members have 
been dropped for arrears in dues. ‘The total loss from all causes 
“4: is 118, leaving a net gain of 48 for the last nine months, and mak- 
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ing the total membership at present 1,430. This estimate 
includes 48 members in arrears for dues prior to January 1, 1912, 
the Executive Committee having decided to extend the time for 
delinquents to April 1, 1912. The number of members in arrears 
for dues included in the last annual report was 76, so that the 
reported net gain of 48 in the membership is in reality 76. This 
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is equivalent to a gain of 101 for a full year period. Since the 
effect of the doubling of the dues on August 1, 1910, is now fully 
revealed, it is highly gratifying to note that it has not only not 
resulted in a temporary decrease, but that it has been accom- 
panied by a fair increase in membership. 

Publications—The publications since the last annual 
meeting comprise a Year-book of 385 pages (as compared with 
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308 pages in the 1910 Year-book); Volume XI of the Proceed- 
ings, containing 890 pages (as compared with 671 pages in 
Volume X); and twelve official circulars of information. The 
recently issued volume of the Proceedings is about one-fourth 
larger than any previous volume, and in point of mechanical 
execution, it is by far the best publication thus far published by 
the Society. It is worth while, perhaps, to direct attention to 
the following special features: The numerous photomicro- 
graphs in Plates I-IV reproduced by the photo-gelatine process, 
which is far superior to the half-tone process on account of the 
absence of dots caused by the screens; Plate V, printed in colors; 
numerous line-cuts reproduced from drawings prepared in the 
office of the Secretary. Negotiations are in progress with a 
view of placing such work, as well as tke re-touching of ma- 
terial for half-tones, entirely in the hands of one of the leading 
experts in that line in this country, so that future publications 
are expected to show further improvement in these directions. 
The members of the Society may rest assured that the Executive 
Committee is keenly alive to the importance of sparing no reason- 
able expense towards bringing the publications of the Society 
to the highest plane, not only as to their intrinsic value but also 
their mechanical execution. 

The resolution passed at the last annual meeting which 
has led to the appointment of a committee, known as Committee 
E-5 on Rules Governing the Form but not the Substance of 
Specifications, marks an important step in the direction of 
the unification and simplification as to form of the standard 
specifications of the Society. Committee E-5 has prepared a 
report for presentation at this meeting containing regulations 
which have already been applied to many of the specifications 
to be presented to the Society at this time. It is hoped that 
within the next year or two it will be found possible to reprint 
all of the present standard specifications in conformity with 
these regulations. It is perhaps not too much to expect that 
these regulations will in due time meet with general adoption 
in outside circles, so that all specifications for materials may 
become alike in their general form and arrangement, to the great 
relief of the users of such specifications. 

The material for the Index of Volumes I-X of the Proceed- 
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ings is in an advanced state of preparation, and it is hoped that 
the financial condition of the Society will admit of its publication 
during the current year. As previously announced, every mem- 
ber of the Society will receive a cloth-bound copy of this Index 
without extra charge. > 

An arrangement has been made with the Council of the 
International Association by which every Member of the Society 
will also receive a cloth-bound copy of the English edition of the 
Proceedings of the approaching International Congress without 
extra charge. Junior Members will be entitled to a copy of 
this publication on the payment of the nominal sum of $2.50. 
The Proceedings of the last Congress were printed in a volume 
of about one thousand pages. The indications are that the 
Proceedings of the Sixth Congress will be considerably more 
voluminous, so that it may be found necessary to issue them in 
two volumes. 

Technical Committees —The changes in technical committees 
include the merging of Committee A-10 on Standard Specitica- 
tions for Staybolt Iron, with Committee A-2 on Standard 
Specifications for Wrought Iron; and the appointment of the 
following new committees: 


_ Committee A-10 on Hardness Tests, under the chairman- 
. ship of Mr. Bradley Stoughton. 
Committee D-11 on Standard Specifications for Rubber 
Products, under the chairmanship of Mr. Edwin B. 
Tilt. 
Committee E-5 on Rules Governing the Form but not 
the Substance of Specifications, under the chairman- 
ship of Mr. Edgar Marburg. 


The Executive Committee has been made an important 
amendment of the Regulations Governing Technical Com- 
mittees by the addition of the following paragraph: 


Any recommendation affecting specifications must be transmitted to the 
Secretary of the Society at least eight weeks in advance of the date of the 
annual meeting, and copies of these recommendations, in printed form, 
must be mailed by the Secretary to every member of the Society not less 
than four weeks before the annual meeting, so that members may come to 
the meeting prepared to discuss such recommendations, and that members 
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nct intending to be present at the meeting may contribute discussions by 
letter. The final adoption of new or amended specifications shall be (as at 
present) subject to the following procedure: 

1. Approval at the annual meeting by two-thirds vote of those voting. 

2. Approval by letter ballot of the Society by two-thirds vote of those 
voting. 


As is seen from the program for this meeting, the technical 

committees have been active in a more than ordinary degree. 
Committee A-1 on Standard Specifications for Steel, has pre- 
pared two proposed revised specifications and eleven proposed 
new specifications; Committee A-2 on Standard Specifications 
for Wrought Iron, has prepared one proposed revised and three 
proposed new specifications; and Committee B-1 on Standard 
_ Specifications for Copper Wire, has prepared two proposed new 
specifications. The organization and effectiveness of some of 
the general committees has been greatly increased through the 
creation of numerous sub-committees, whose relations to the 
parent committee are similar to the relations of the latter to 
Society. 
The work of some of these committees has been given 
greater breadth through their cooperation with committees of 
representatives of societies in related fields, as, for example, 
the American Electric Railway Engineering Association and the 
American Railway Master Mechanics Association. ‘The Bureau 
of Construction and Repair, U. S. N., and the Bureau of Steam 
Engineering, U. S. N., have acquired four perpetual member- 
ships in the Society, and these bureaus are now directly repre- 
sented on many of the technical committees. 

Finances.—The marked improvement of the financial 
- condition of the Society incident to the increase of dues is reflected 
in the subjoined report of the Treasurer. The cash balance 
on March 15, 1912, was $6725.57, with no outstanding liabili- 
ties except $801.85 owing to the International Association for 
- dues collected since January 1, 1912. The proceeds from the 
sale of publications during the past period of nine months 
amounts to $982.82, which represents a marked decrease in 
comparison with the receipt from this source for a year 
($2539.60) recorded in the last annual report of the Executive 


Committee. This decrease is due largely to the circumstance 
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that the proceeds for the three-months period immediately 
following the appearance of the Proceedings were included in 
the latter report, but do not figure in the present one. 

The prospective receipts till December 31, 1912, from dues 
and the sale of publications may be roughly estimated at $6000. 
In the meantime it is expected to issue the 1912 Year-book, 
the Proceedings of the Fifteenth Annual Meeting, and, in addi- 
tion to the running expenses of the Society, a payment of $2500 
to the International Association will have to be made on July 1, 
1912, to be followed on February 1, 1913, by the payment of a 
like sum, in conformity with the agreement previously referred 
to in this report, by which every member of the Society will 
receive a copy of the Proceedings of the International Congress. 

The time is near at hand when the finances of the Society 
will admit of the adoption of a more liberal policy than in the 
past with respect to the technical committees, and in various 
other directions, which will accrue directly to the advantage of 
the membership at large. 


ANNUAL REPORT OF THE TREASURER. 
™ From June 15, 1911, to March 15, 1912. 
RECEIPTS. 
982.82 
Sales of right to reprint specifications for one year... . 250.00 
Sales of Dudley Memorial Volume.................. 100.37 
Sixth International Congress: 
Cancellation of temporary loan to Organiza- 
Subscriptions payable to the Organizing 
1713.67 
International Association dues and sales of 1 006.87 
Cash balance, June 15, 6 792.05 
$23 085.55 
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-DISBURSEMENTSs. 
Publications: 
Printing, engraving, binding, etc $8 430.98 
—— $9 338.46 
Salaries (including Secretary’s salary at the rate of 
$2,500 per annum) 3 435.83 
Expenses, Secretary's office: 
Postage and expressage $266.32 
Miscellaneous expenses................. 280.39 


546.71 
Rent and insurance, storage room 101.60 
Stenographer, Fourteenth Annual Meeting 194.50 
Expenses, Fourteenth Annual Meeting 235.93 
Expenses, Technical 300.75 
Dudley Memorial Volume 106.18 


11.61 


Sixth International 
Miscellaneous expenses $54.72 
Loans to Organizing Committee 1 500.00 
— 684.72 
Remitted to International Association for dues and 


$16 359.98 
6 725.57 


ANALYSIS OF DISBURSEMENTS FOR ACCOUNT OF © 
PUBLICATIONS. 


Clerical Printing and Total. 
services. mailing. 
0k and Me P. ‘mphlet. . .. $147.66 $1 762.30 $1 909.96 
Proceedings 691.07 

Index, Vols. I-X 

Circulars to Members 299.13 300.63 
Preprints 324. 95 324.95. 
Miscellaneous. . 195.89 200.89 


$907.48 $8 430.98 $9 338.46 
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Cash balance, March 15, 1912............ 
$23085.55 
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COMMITTEE FUNDS. 
RECEIPTS. 
Interest on deposit 
Cash balance, June 15, 1911 


DISBURSEMENTS. 
$51.08 
193.93 
$245.01 


The last report of semi-annual audit of the books and ac- 
counts of the Society, presented on January 4, 1912, is as follows: 


Joun & Co. 


Pusitic ACCOUNTANTS & AUDITORS. 


= Philadelphia, January 4, 1912. 


Dear Sirs:—We respectfully report that we have made an audit and 
_ examination of the books and accounts of your Society for the six months 
ended December 31, 1911, and report them to be correct, and that the accounts 
are in the same excellent condition as at our last examination. 
We submit balance sheet as of December 31, 1911, as also a statement 
of operations for the twelve months then ended, schedules of Accounts Receiv- 
_ able and Payable, etc. 
Yours respectfully, 
(Signed) Joun Hetns & Co. 


Proposed Amendment of the By-Laws.—As_ previously 
announced, the Executive Committee has decided to recommend 
certain amendments of the by-laws designed to provide, first, for 
a new class of Honorary Members; second, for rotation in office 
and in membership of the Executive Committee; and third, for 
minor changes in the composition of the Executive Committee. 
The by-laws affected and the proposed amendments are as fol- 
lows: 
ARTICLE I. MEMBERS 
Strike out: 
SECTION 1. The Society shall consist of Members and Junior Members. 
Substitute: 


SECTION 1. The Society shall consist of Junior Members, Members, 


and Honorary 
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Add the following new section: 


i Sec. 4. An Honorary Member shall be a person of widely recog- 
nized eminence in some part of the ficld which the Society aims to cover 
as defined in Paragraph 2 of the Charter. The number of Honorary Members 
shall not exceed ten. A nominee for honorary membership shall be proposed 
by at least ten members and shall be clected only by unanimous vote of 

the Executive Committee. 


; Number the present Section 4, Section 5. P 


ARTICLE II. OFFICERS AND THEIR ELECTION. 
Strike out: 


SecTION 1. The officers shall be a President, Vice-President, Secretary 
_ and Treasurer. 
Sec. 2. The offices of Secretary and Treasurer shall be held by the 
same person. 


Sec. 3. These officers shall be elected by letter ballot, at the Annual 
q Meeting, and shall hold office for two years, 
Sec. 4. The Executive Committee shall consist, of these officers and 
also the last Past President and seven members, four being elected by letter 
ballot at each Annual Meeting in the odd years and three at each Annual 
Meeting in the even years. Four members of the Executive Committee 
shall constitute a quorum. 
Sec. 5. The President shall be, ex officio, the nominee for American 
' ¥ Member of the Council of the International Association. 


Substitute: 
4 22 Section 1. The officers shall be a President, a First Vice-President, 
a Second Vice-President, and a Secretary-Treasurer. 


-~* Sec. 2. These officers shall be elected by letter ballot at the Annual 
Meetings. The President shall hold office for one year. The two Vice- 
Presidents and the Secretary-Treasurer shall hold office for two years. The 
term of office of the First Vice-President and of the Secretary-Treasurer 
shall expire in the even years and that of the Second Vice-President in the 
odd years. 

Sec. 3. The Executive Committee shall consist of these officers and 
eight members, four being elected by letter ballot at each Annual Meeting. 
Four members of the Executive Committee shall constitute a quorum. 

Sec. 4. The President, the two Vice-Presidents and the members of 
the Executive Committee shall be ineligible for re-election to the same office 
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‘until at least one full term shall have elapsed after the end of their respective 
terms. 


Sec. 5. The officers and members of the Executive Committee to hold 
office under these by-laws shall Le as follows: 

To hold office for one year:—the President elected this year (1912), 
the Second Vice President, to be appointed by the Executive Committee, 
and the following members of the present Executive Committee: W. A. 
Bostwick, Robert W. Hunt, Richard Moldenke and William R. Webster. 

To hold office for two years:—the First Vice-President elected this 
year (1912), the Secretary-Treasurer elected this year (1912), the three 
members of the Executive Committee elected this year (1912), and a fourth 

member to be appointed by the Executive Committee. 


Strike out: 


SEcTION 1. The fiscal year shall commence on the first of January. 
The annual dues shall be $10.00 for Members and $5.00 for Junior Members, 
in advance. 


SECTION 1. The fiscal year shall commence on the first of January. 
The annual dues sha!l be $10.00 for Members and $5.00 for Junior Members 
payable in advance. Honorary Members shall not be subject to dues. 


International Association for Testing Materials ——The Ameri- 
can membership in the International Association has shown a 
gratifying rate of growth since the last annual meeting. The 
total American membership at that time was 473 and it is now 
594, a number substantially greater than the representation in 
that organization from any other country. Every member 
of the American Society is in virtue of such membership eligible 
for admission to the International Association. The annual 
dues are $2.00, the fiscal year beginning on January 1. Applica- 
tion blanks may be obtained on application from the Secretary 
of the American Society. It is hoped that the American member- 
ship will be greatly increased prior to the Sixth Congress of the 
International Association for Testing Materials, to be convened 
in New York on September 3-7, 1912. The preparatory arrange- 
ments for that Congress are well advanced and the indications 
are that the occasion will be highly creditable to that organiza- 
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tion. More detailed announcements have been issued from 
time to time by the Organizing Committee. so that it is hardly 
necessary that they should be stated here. 


Respectfully submitted on behalf of the Executive Com- 
mittee, 
Henry M. Howe, 
President. 
EpGAR MARBURG, 
Secrelary-Treasurer. 
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ABSTRACT OF THE MINUTES OF THE EXECUTIVE COMMITTEE. © 


REGULAR MEETING, June 28, 1911.—Hotel Traymore, Atlantic a 
N. J. Present: Mr. Henry M. Howe, President; Mr. Robert W. Lesley, _ 
Vice-President; Mr. James Christie and Mr. R. W. Hunt, Members of the 
Executive Committee; and Mr. Edgar Marburg, Secretary-Treasurer; and 
by invitation, Mr. A. A. Stevenson and Mr. Albert Ladd Colby. 
The Secretary reported that favorable action had been taken on 47 new 
applications for membership, that two members had resigned, ard that two 
~members had been dropped, making the total membership on June 15, 1911, 
1382. 
The following proposals from Committee A-1 on Standard Specifications 
for Steel, were presented: 


I. That the Executive Committee consider the advisability of merging 
_ with Committee A-1 all other existing committees whose work relates partly 
or wholly to specifications for steel or steel products, with the understanding, 


(a) That the number of sub-committees of Committee A-1 would 
be suitably increased to provide for the added subjects, and that the 
members of the existing committees in question would be appointed to 
membership on the corresponding sub-committees. 

(b) That the proposed arrangement is not intended to affect the 
independent continuation of existing committees, in so far as work not 
relating to specifications is concerned. 


II. That the Executive Committee authorize the Secretary to print in 
the Year-book certain important specifications of other organizations, both 
to facilitate the work of the committees on specifications, and for the inforima- 
tion of the membership of the Socicty at large. 

It was agreed to authorize Mr. Albert Ladd Colby to proceed with the 
work of Sub-Committee XI (of Committee A-1) on Standard Specifications 
for Automobile Steels, but to defer action on the general question involved 
under Proposal I. 

Favorable action was taken with respect to Proposal II. 


The Secretary recommended the presentation .of the following recom- 
- mendations on behalf of the Executive Committee at one of the sessions of 
the annual meeting: 


1. That the next annual meeting of the American Society to be held in 
June, 1912, shall be limited to (a) the reports of standing technical committees, 


and (b) administrative business. - TT 
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2. That the Executive Committee be authorized to enter upon a financial 
- arrangement with the International Association whereby (a) every Mem- 
ber of the American Society shall receive without extra charge above the | 
regular dues in that Society, the complete Proceedings of the Sixth Congress 
in the English language; and (b) every Junior Member of the Socicty shall be 
entitled to a copy of these Proceedings upon the additional optional payment 
of $2.50. 

‘ 3. That if the sense of the meeting shall be favorable to Proposals 1 and 
— oe . these proposals shall be subject finally to a letter ballot of the Society. 


On motion these recommendations were approved. 

The Secretary announced the completion of the organization of Com- 
mittee A-2 on Standard Specifications for Wrought Iron, and progress in the 
organizing of Committee C-6 on Standard Tests and Specifications for Drain 
Tile, and Committee E-3 on the Definition of the Term “ Modulus of Elas- 
ticity.” 

On motion the Secretary was instructed to differentiate in some distine- 
tive way the names of producers and non-producers in the personnel of the 
standing technical committees in the Year-book. 

The Secretary was further authorized to proceed with the preparation 
: _ of a general index of Volumes I—X inclusive. 


- SPECIAL MEETING, June 30, 1911.—Hotel Traymore, Atlantic City, 
_ N. J. Present: Mr. Henry M. Howe, President; Mr. Robert W. Lesley, 
Vice Mr. James Christie and Mr. Richard Moldenke, Members of 
the Executive Committee; and Mr. Edgar Marburg, Secretary-Treasurer. 

The President announced the general object of the meeting, namely the 
consideration of the appointment to the secretaryship of the Organizing Com- 
mittee of the Sixth Congress of the International Association for Testing 
Materials. 

After the discussion of this subject in many phases it was decided to - 
recommend Mr. H. F. J. Porter to the Organizing Committee for the office in 
question, 

- The Chair presented a proposal from Mr. Bradley Stoughton that the 

Executive Committee should take under advisement the appointment of a 
7 Committee on Hardness Tests. After some discussion it was decided that, 
me with the approval of Committee E-1 on Standard Methods of Testing, 
the subject of hardness tests should be entrusted to a sub-committee of 
_ that Committee, after the enlargement of that Committee by the addition of 
_ members especially well qualified to deal with the subject of hardness tests. 


& 


occurred on August 24, 1911. The Minute adopted at this meeting by a 
_ rising vote appears in full in the body of this report of the Executive 
Committee. 
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This 1 pury taking appropriate action on the 
death M Chr met the Executive Committee, which 
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REGULAR MEETING, October 14, 1911.—United Engineering Building, 
New York, N. Y. Present: Mr. Henry M. Howe, President; Mr. Robert W. 
Lesley, Vice-President; Mr. W. A. Bostwick, Mr. Richard Moldenke and Mr. 
W. R. Webster, Members of the Executive Committee; and Mr. Edgar Mar- 
burg, Secretary-Treasurer. 

The Secretary reported that favorable action had been taken on 52 new 
applications for membership, that 56 members had been dropped for non- 
payment of dues, and that there had been a loss of 4 members by death, 
making the total membership on October 1, 1911, 1374. 

The Treasurer presented a report from John Heins & Co., Public Ac- 
countants and Auditors, dated July 10, 1911, as follows: 


“We respectfully report that we have made an audit and examination 
of the books and accounts of your Society for the six months ended June 30, 
1911. and report them to be correct, and that the accounts are in the same 
excellent condition as at our last examination. We suggested to your book- 
keeper the opening of a cash payment book which he is to install at his earliest 
convenience.” 


The Secretary presented a report from the Committee of Tellers con- 
sisting of Mr. H. H. Quimby and Mr. W. P. Taylor, on a recent letter ballot 
of the Society, embodying the following results: 


For. Against. Not voting. 

Amendment of Art. V of the By-Laws. ... 11 
Adoption of Resolution (b)' 
Standard Specifications for Heat-treated 

Carbon-steel Axles, Shafts, and Simi- 

lar Parts 
Standard Specifications for Steel Rein- 

forcement Bars 
Practice Recommended for Annealing 

Miscellaneous Rolled and Forged Car- 

Standard Magnetic Tests of Iron and 

Steel 
Amendments of the Standard Specifi- 

cations for Hard-drawn Copper 


Standard Specifications for Copper-wire 
Bars, Cakes, Slabs, Billets, Ingots, 
Standard for Spelter 


1“ Resolved, That the Executive Committee be authorized to effect a financial arrangement 
with the Council of the International Association by which every Member of the American 
Society will receive, without extra charge, a copy of the English edition of the Proceedings of 
the Sixth Congress, and by which every Junior Member of tne American Society will receive 
a copy of these Proceedings on the extra payment o1 $2.50.” 


a ror 
we 
i 
; 
i © = 
4 
& 
On 
: 
am 
r 


562 ANNUAL REPORT OF THE EXECUTIVE COMMITTEE. 


For. Against. Not voting 


Standard Specifications for Manganesec- 


Provisional Method for the Determina- 
tion of Soluble Bitumen 
Frovisional Method for the Determina- 
tion of the Penetration of Bitumen. . 
Provisional Method for the Determina- 
tion of the Loss on Heating of Oil 
and Asphaltic Compounds 
Provisional Method of Sizing and Separat- 
ing the Aggregate in Asphalt Paving 
Standards Methods for Transverse Tests 92 


Total number of ballots cast, 130. 


Mr. A. A. Stevenson was nominated and elected to the vacancy on the 
Executive Committee caused by the death of Mr. James Christie. 

The Secretary reported the appointment by the President of the follow- 
ing representatives ot the Society at the Third National Conservation Congress: 
A. L. Johnson, C. D. Purdon, J. L. Van Ornum, Hermann Von Schrenk, and 
J. A. L. Waddell. 

The Secretary reported that 260 copies of the Dudley Memorial Volume 
remained on hand. The following proposals for the disposal of these volumes 


were approved: 


1. That the requirements of Mrs. Dudley shall first be met. 

2, That an announcement shall be inserted in the next Circular to Mem- 
bers requesting those who may desire copies of this volume to file their orders 
for the same prior to a specified date and that after that date the volume will 
be withdrawn from sale. 

3. That 25 copies of the volume shall be reserved by the Society to meet 
special requirements in the future. 

4. That the Secretary be allowed six copies of the volume for his personal 
use. 

5. That the remaining copies of the volume shall be donated to libraries, 
especially those connected with institutions of learning and important public 
libraries. 


On motion the action at the meeting of the Executive Committee held 
on June 30, relative to the appointment of a sub-committee on Hardness 
Tests of the general committee on Methods of Testing, was reconsidered and it 
was decided to appoint an independent committee on the subject of Hardness 
Tests. 

It was decided to authorize the appointment of a Committee to Formu- 
late Rules Governing the Form but not the Substance of Specifications, and 
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- that this Committee shail consist of the Secretary an1 one representative to 


be appointed by each technical committee concerned with the standardization 
_ of specifications or methods. 
The Secretary presented letters from Mr. P. E. Carhart and Mr. A. A 


- Stevenson recommending the adoption of regulations calculated to insure a 


- formal censorship of all papers to be presented at the annual meetings, and, 
if possible, a plan by which all papers will be in type before the meetings. 

The fellowing provisional action bearing on these recommendations was 
taken: 


(a) Authorization to enlarge the Committee on Publications so as to in- 
elude a thoroughly representative personnel irrespective of membership on 
the Executive Committee, and 

(b) The amendment of the Regulations Governing Technical Com- 
- mittees by the addition of the following paragraph: 


Any reccmmendations affecting specifications must be transmitted to the 
Secretary of the Society at least eight weeks in advance of the date of the 
annual meeting, and ccpies of these recommendations, in printed form, must 
be mailéd by the Secretary to every member of the Society not less than four 
_ weeks before the annual meeting so that members may come to the meeting 
prepared to discuss such recommendations, and that members not intending 
_ to be present at the meeting may contribute discussions by letter. The final 
~ adoption of new or amended specifications shall be (as at present) subject to 
the following procedure: 

1. Approval at the annual mecting by two-thirds vote of those voting. 

2. Approval by letter ballot of the Society by two-thirds vote of those 
voting. 


The Secretary submitted a copy of Circular No. 60 to Members, announc- 
ing that the Executive Committee was withholding the letter ballot on the 
following Resolution pending the full consideration of the question referred 
- to at the next meeting of that Committee, in order that the same may in due 


- course be presented to the members of the Society in such a manner as to 


enable them to vote with full information. The Resolution in question, 
adopted at the last annual meeting, is as follows: 


(a). ‘That in view of the Sixth Congress of the International Associa- 
tion for Testing Materials, which will be held in this country in September, 
1912, the next annual meeting be held in June, 1912, and that it be limited 
to the annual reports of the standing technical committees and administrative 
business.”’ 


The Secretary was instructed to take a letter ballot of the Society in 
accordance with the provisions embodied in the following Resolutions: 


‘‘ Whereas, it is the judgment of the Executive Committee that the holding 
of the next annual meeting in June, 1912, as recommended by the Society at 
the last annual meeting, may affect the success of and attendance at the 
forthcoming Congress of the International Association for Testing Materials 
in September, 1912, of which the American Society is host, and 

‘Whereas, it is deemed advisable that the annual meeting of the Society 
should be held prior to the Congress for the consideration of reports of the 
standing technical committees and administrative business, and that the 


meeting should be held at an earlier date than June, 1912. 7 
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_ “* Resolved, that the Resolution adopted at the last annual meeting ot the 

Society, namely, 
(a). *That in view of the Sixth Congress of the International Assucia- 

: tion for Testing Materials, which will be held in this country in September, 


- 1912, the next annual meeting be held in June, 1912, and that it be limited 
to the annual reports of the standing technical committees and adminis- 
trative business. 
be amended by striking out the words ‘ June, 1912’ and substituting the words 
‘prior to April, 1912’ so that the Resolution as amended shall read: 
‘That in view of the Sixth Congress of the International Association 
for Testing Materials, which will be held in this country in September, 
7 ; 1912, the next annual meeting be held prior to April 1, 1912, and that it 
be limited to the annual reports of the standing technical committees and 
administrative business.’ 
> and that the Resolution in its amended form shall be sent out to letter ballot 
to the members of the Society to vote, 
“First, To rescind and repeal the action of the Society in adopting 
Resolution (a) at its meeting in June, 1911, and to substitute therefor the 
amended resolution, and to submit the same to letter ballot, and 
**Second, To vote ‘Yes’ or ‘No’ on the resolution as amended by the 
Executive Committee and authorized as above to be sent out to letter ballot.” 
The Secretary reported the recommendation from Mr. J. Allen Colby, 
Chairman of Committee A-2 on Standard Specifications for Wrought Iron, 
an) approved by the acting Chairman of Committee A-10 on Standard Specifica- 
tions for Staybolt Iron, that these two committees be merged. 
On motion this reeommendation was approved. 
- The Secretary announced the receipt of an invitation to the American 
» Society for Testing Materials to join the Eighth International Congress of 
at! Applied Chemistry and to take part in its proceedings. The Secretary was 
a. instructed to convey to the officers and members of the Executive Committee 
“i of the Eighth International Congress of Applied Chemistry the appreciative 
a acknowledgment and acceptance of this invitation on the part of the Execu- 


tive Committee. 
> > REGULAR MEETING, January 6, 1912.—Engineers’ Club, Philadelphia. 
Present: Mr. Henry M. Howe, President; Mr. Robert W. Lesley, Vice-— 
= President; Mr. Richard Moldenke, Mr. A. A. Stevenson and Mr. W. R. 
—_- > Webster, Members of the Executive Committee; and Mr. Edgar Marburg, 
Secretary-Treasurer. 
The Secretary reported that favorable action had been taken on 35 
; applications for membership, that 14 members had resigned, and that there 
eae had been a loss of 2 members by death, making the total membership on — 
December 30, 1911, 1390. 
: ‘ The Treasurer presented a report from John Heins & Co., Public Account- _ 
_” ants and Auditors, dated January 4, 1912, as follows: 
“We respectfully report that we have made an audit and examination 


of the books and accounts of your Society for the six months ended December > 
31, 1911, and report them to be correct, and that the accounts are in the 


same excellent condition as at our last examination.” _ 4 
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The Secretary presented the following report of the tellers, Mr. H. H. 
. — and Mr. W. P. Taylor, on the recent letter ballot: 


On rescinding and repealing the action of the Society in adopting 

‘ieee (a) at its meeting in_June, 1911, and substituting therefor the 

~ amended resolution proposed in Circular No. 64, and submitting the same to 
letter ballot. 


For, 252. Against, 3. Not voting, 5 
2. On the adoption of the amended resolution contained in Circular No, 


For, 253. Against, 4. Not voting, 3. 
Total number of legal ballots cast, 260. 


The Secretary presented a recommendation from Committee E-5 on 
Rules Governing the Form but not the Substance of Specifications, that it 
be made responsible for the Regulations Governing Technical Committees. 
It was accordingly decided to authorize this arrangement with the under- 
standing that any proposed changes in these Regulations originating with 
Committee E-5 shall be subject to approval by the Executive Committee. 
Also, that the Executive Committee will make no changes in these Regula- 

- tions without first referring the same to Committee E-5. 

The Secretary presented letters from Mr. John R. Freeman, Mr. W. C. 

Geer, Mr. E. B. Tilt and Mr. C. D. Young, relative to the creation of a Com- 
- mittee on Standard Specifications for Rubber Products. The creation of such 
a committee was authorized and the appointments on the same were left 
- with power to the President and Secretary-Treasurer. 

The Secretary reported the appointment by the President of the following 
representatives at a conference to be held in San Francisco on January 15, 
1912, to consider a tentative plan for an Engineering Congress in-that city 

_ in connection with the Exposition to be held in 1915: Mr. Loren E. Hunt, 
Mr. C. F. Wieland and Mr. C. B. Wing. 

The Secretary presented the following proposed amendments of the by- 

~ laws with a view of creating a class of Honorary Members: 


ARTICLE I. MEMBERS. 


That Section 1, w ‘hich now reads ‘‘ The Society shall consist of Members 
and Junior Members,’ ’ be amended to the following form: “The Society shall 
consist of Junior Members, Members, and Honorary Members.”’ 


The addition of the following Section 4: 


‘‘An Honorary Member shall be a person of widely recognized eminence 
in some part of the field which the Society aims to cover as defined in Para- 
graph 2 of the Charter. The number of Honorary Members shall not exceed 
ten. A nominee for honorary membership shall be proposed by at least ten 
members and shall be elected only by unanimous vote of the Executive Com- 
mittee, except that the last Past President, if proposed for honorary member- 
ship, shall not be required to vote either for or against his own admission.” 


ARTICLE V. DUEs. 
That Section 1, which now reads ‘‘ The fiscal year shall commence on the 
first of January. The annual dues shall be $10.00 for Members and $5.00 


for Junior Members, payable in advance,’ be amended by adding the 
statement, ‘“‘ Honorary Members shall not be subject to dues.” 
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Oa motion these proposed amendments were adopted, subject to the 
procedure for adoption by the Society prescribed by the by-laws. 

On motion it was decided to hold the next annual meeting of the Society 
in New York on Thursday and Friday, March 28 and 29, and to extend the 
meeting to Saturday, March 30, if necessary. 

The Secretary announced the prospective expiration of the terms of offices 
of the President, Vice-President, Secretary-Treasurer, Mr. A. A. Stevenson, 
who was appointed to fill the unexpired term of Mr. James Christie, and two 
additional appointments on the Executive Committee authorized by an 
amendment of the by-laws. 

The Secretary was charged to draw up proposed amendments of the by- 
laws with a view of definitely limiting the term of office of certain officers 
and of the members of the Executive Committee, with the understanding 
that the adoption of these proposed amendments shall be determined by 
letter ballot of the Executive Committee. 

The Secretary reported that the chairmen of certain standing technical 
committees considered it doubtful, or impossible, to comply with the regula- | 
tions governing reports on specifications to be presented at the annual meetings — 
in the form adopted by the Executive Committee, as announccd in Circular — 
No. 65, in view of the fact that the 1912 meeting is to be held in March, 

On motion the Secretary was authorized to advise the chairmen of all 
technical committees that, while it was desirable that these regulations should 
be adhered to if possible, it is not the intention that they should be enforced 
literally before the 1913 mecting. 

The Secretary presented a letter under date of December 22, 1911, from — 
the International Association for Testing Materials, in which the Secretary 
of that Association expressed his full approval of the proyosed financial 
arrangement for the publication and distribution of the Congress Proceedings © 
among the members of the American Society, and stated his intention to— 
recommend the adoption of this proposal at the next meeting of the Council. 

The Secretary was instructed to advise the chairmen of all technical 
committees concerned with the preparation of standard specifications for — 
material that their committees were authorized to propose standards of — 
form and size wherever such standardization appeared desirable. 

The following proposal made by Mr. W. R. Webster was approved, 
subject to the approval of the Organizing Committee of the Sixth Congress 
of the International Association: 


That the standard specifications for steel be printed in English, French, | 
German and Spanish in the form of a single volume for free distribution among © 
the members of the International Railway Congress and the participants 
at the Sixth Congress of the International Association, provided the requisite 
sum for that purpose (roughly estimated at $4000) is raised over and above 
the sum of $20,000 for the general purposes of the Congress. 
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Socrety EMBLEM 

The Society Emblem, adopted in 1910, is shown above in 
jull size. The letters are in gold on a black enameled back- 
ground. The emblem mounted on a disk for use as a fob 
charm is shown below in full size. 

The Executive Committee has made an exclusive arrange- 
ment for the manufacture and sale of the emblem to members 
of the Society with the firm named below, with whom orders 

may be placed direct at the following prices: 
= Price List. 
I. Gold badge, with pin and safety $3 50 

(a) With initials and year of membership engraved on back 
without extra charge. 

(b) With full name engraved on back and year of member- 

II. Gold fob charm with emblem mounted on disk. ............... 9 50 

(a) With initials and year of membership engraved on back 
without extra charge. 

(b) With full name and year of membership engraved on back 
without extra charge. 

III. Gold bail and silk ribbon for watch fob, complete. ............. 4 00 


Note.—Orders under I or II should include explicit reference to direc- 
tions (a) or (b). Orders should be directed to J. E. Caldwell and Company, 


902 Chestnut Street, Philadelphia, Pa. = 7 
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Note.—The Society, from its organization in 1898 till its incorpora- _ 
tion under its present name in 1902, was designated the American Section 
of the International Association for Testing Materials. During this — 
period twenty-eight (28) Bulletins were issued, which, collectively, con- 
stitute Volume I. of the Proceedings. In 1902 it was decided to publish 
the Proceedings in the form of annual volumes. Volume II. is the first — 
volume of this new scries. 


VOLUME I. 


Bulletin No. 1. Minutes of the Organization Meeting, June 16, 1898. 
Minutes of the Executive Committee, June 25, 1898, to February 22, — 
1899. Minutes of First Annual Meeting, August 27, 1898. April 
1899. Pp. 1-8. 

Bulletin No. 2. Provisional Program for the Second Annual Meeting. 
July, 1899. Pp. 9—-:2. 

Bulletin No. 3. Officers of the American Section. Program of the Second © 
Annual Meeting. August, 1899. Pp. 13-16. 

Bulletin No. 4. The work of the International Association for Testing 
Materials. Annual Address by the Chairman, Piofessor Mansfield © 
Merriman. September, 1899. Pp. 17-26. | 

Bulletin No. 5. Preliminary Report on the Present State of Knowledge 
Concerning Impact Tests, by Professors W. Kendrick Hatt and Edgar 
Marburg. October, 1899. Pp. 27-52. 

ulletin No. 6. Report of Second Annual Meeting, August 15—16, 1899. 
Minutes of the Exccutive Committee to August 16, 1899. November 
1899. Pp. 53-72. 

ulletin No. 7. Minutes of the Executive Committee to January 6, 1900. 
Miscellaneous Announcements. January, 1900. Pp. 73-80. 

Bulletin No. 8. Proposed Standard Specifications for Structural Steel for 
Bridges and Ships. May, 1900. Pp. 81-86. . 

Bulletin No.9. Proposed Standard Specifications for Structural Steel for 
Buildings. May, 1900. Pp. 87-02. 

Bulletin No. 10. Proposed Standard Specifications for Open-hearth Boiler 


Piate and Rivet Steel. May, 1rgoo. Pp. 93-100. 
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Bulletin No. 11. Proposed Standard Specil.cations for Steel Rails. May 
igoo. Pp, ior-106. 

Bulletin No. 12. Proposed Standar1 Specifications for Steel Splice Bars 
May, 1900. Pp. 107-110. 

Bulletin No. 13. Proposed Standard Specifications for Steel Axles. May 
1900. Pp. 111-114. 

Bulletin No. 14. Proposed Standard Specifications for Steel Tires. May 
1900. Pp. 115-118. 

Bulletin No. 15. Proposed Standard Specifications for Steel Forging:. 
May, 1900. Pp. 119-124. 

Bulletin No. 16. Proposed Standard Specifications for Steel Castings. 
May, 1900. Pp. 125-128. 

Bulletin No. 17. Proposed Standard Specifications for Wrought Iron. 
May, 1900. Pp. 129-134. 

Bulletin No. 18. Report of the American Branch of International Com- 
mittee No. 1. May, 1900. Pp. 135-144. 

Bulletin No. 19. Program of the Third Annual Meeting. Minutes of the 
Executive Committee, April 7, 1900. Correspondence Relating to 
the Representation of the American Section of the International 
Council. September, 1900. Pp. 145-172. 

Bulletin No. 20. Progress Repert of the American Branch of Interna- 
tional Committee No. 1. October, 1900. Pp. 173-184. 

Bulletin No. 21. Announcement of International Congress of 1901. Re- 
port of Third Anual Meeting, October 25-27, 1900. Minutes of the 
Executive Committee to January 5, 1901. Officers of the American 
Section for 1900-02. March, 1901. Pp. 185-214. 

Bulletin No. 22. Program of the Fourth Annual Meeting. May, 1901. 
Pp. 215-216. 

Bulletin No. 23. List of Members of the American Section. By-Laws of 
the American Section. June, tgor1. Pp. 217-230. 

Bulletin No. 24. Revised Standard Specifications for Wrought Iron. 
June, r901. Pp. 231-236. 

Bulletin No. 25. Report of the American Branch of International Com- 
mittee No. 1. June, 1901. Pp. 237-244. 

Bulletin No. 26. Letter Ballot on Proposed Standard Specificatiors. 
July, r901. Pp. 245-246. 

Bulletin No. 27. Report of Fourth Annual Meeting, June 29, 
August, r901. Pp. 247-262. 

Bulletin No. 28. Program of the Fifth Annual Meeting. May, 

Pp. 263-266. 


VOLUME II. 


Summary of Proceedings of the Fifth Annual Meeting. 
Annual Address by the Retiring President, Henry M. Howe. 
Proposed Modifications of the Standard Specifications for Steel 
Topical Discussion. 
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PREVIOUS PROCEEDINGS. 


a Is it Desirable to Specify a Single Grade of Structural Steel for Bridges of 
Ordinary Spans? Topical Discussion. 
Formal Discussion: A. P. Boller, T. L. Condron, Theodore Cooper, 
J. E. Greiner, John McLeod, C. C. Schneider, J. P. Snow. 
Rail Temperatures. Simon Strock Martin. 
Finishing Temperature and Structure of Steel Rails. Albert Sauveur. 
The Relation between the Basic Open-hearth Process and the Phycical 
Properties of Steel. Topical Discussion. 


Steel Rivets. Gaetano Lanza. 
Ethics of Testing. Paul Kreuzpointner. 


Standard Cement Specifications. R. W. Lesiey. 
_ The Advantages of Uniformity in Specifications for Cement and Methods 
of Testing. George S. Webster. 
The Chemical Analysis of Cement: Its Possibilities and Limitations. 
Richard K. Meade. 
Cement Testing in Municipal Laboratories. Richard L. Humphrey. 7 J 
Tests of Reinforced Concrete Beams. W. Kendrick Hatt. 4 iS 
£ffect of Variation in the Constituents of Cast Iron. W. G. Scott. 
Present Status of Testing Cast Iron. Richard G. Moldcnke. 
The Need of Foundry Experience for the Proper Inspecticn and Testing 
of Cast Iron. Thos. D. West. 
A Quick and Automatic Taper-Scale Test. Asa W. Whitney. 
High Strength of White Iron Castings as Influenced by Heat Treatment. 
Alex. E. Outerbridge, Jr. 
Notes on Current Specifications for Cast Iron Pipe. Walter Wood. > 
On the Constitution of Cast Iron. Henry M. Howe. 


APPENDICES 
Appendix I. Report on the Buda-Pesth Congress. Henry M. Howe. 
Appendix II. Bibliography on Impact Tests and Impact Testing Me 
chines. W. Kendrick Hatt and Edgar Marburg. 
Appendix III. Rules for Standard Tests of Materials Formulated by 1) — 
German Association for Testing Materials (English Translation). 


VOLUME IIl. 


Summary of Proceedings of the Sixth Annual Meeting. 

The Making of Specifications—Annual Address by the President, Charles 
B. Dudley. 

Report of Committee A on Standard Specifications for Iron and Steel. 

Report of Committce B on Standard Specifications for Cast Iron and 
Finished Castings. 

Keport of Committee C on Standard Specifications for Cement. 

Report of Committee E on Preservative Coatings for Iron and Steel. 

Report of Committee G on the Magnetic Properties of Iron and Steel, 
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PREVIOUS PROCEEDINGS. 


Specifications for Iron and Steel Structures Adopted by the American 
Railway Engineering and Maintenance of Way Association, in March, 
1903, with Introduction by J. P. Snow, Chairman. 

Specifications for Locomotive Axles and Forgings, Recommended by a 
Committee of the American Railway Master Mechanics’ Association 
in June, 1903, with Introduction by F. H. Clark, Chairman. 

Specifications for Steel Rails Adopted by the American Railway Engincer- 
ing and Maintenance of Way Association, in March, 1902, and the 
Modifications Submitted in March, 1903; William R. Webster, Chair- 
man. 

Specifications for Boiler Plate, Rivet Steei, Steel Castings, and Steel Forg- 
ings, Recommended by a Committee of the American Society of 
Mechanical Engineers; H. W. Spangler, Chairman. 

Manufacturers’ Standard Specifications as Revised in Febrvarv, 1903, and 
Their Comparison with Other Recent Prominent Specifications. 
Albert Ladd Colby. 

The Requirements for Structural Steel for Ship-building Purposes. Topi- 
cal Discussion, opened by E. Platt Stratton. 

Springs and Spring Steels. William Metcalf. 

The Rolling of Piped Rails. Topical Discussion, opened by Albert fau- 
veur and Robert Job. 

The Casting of Pipeless Ingots by the Sauveur Overflow Method. Albert 
Sauveur and Jasper Whiting. 7 

Nickel Steel: Its Properties and Applications. Albert Ladd Colby. 

Alternate Stresses in Bridge Members. Gustav Lindenthal. 

The Constitution of Cast Iron. William Campbell. 

Machine-cast Sandless Pig Iron in Relation to the Standardizing of Tig 
Iron for Foundry Purposes. Edgar S. Cook. 

The Physical Properties of Malleable Castings as Influenced by the Process 
of Manufacture. Richard G. Moldenke. 

Cast Iron: A Consideration of the Reactions Which Make it Valuable. 
Herbert E. Ficld. 

The Importance of Adopting Standard Sizes of Test Bars for Determining 
the Strength of Cast Iron. Alexander E. Outerbridge, Jr. 

The Demand for a Specified Grade of Cast Iron. W. G. Scott. 

Cast Iron for Dynamo and Motor Frames. H. E. Diller. 

The Light Aluminum Alloys. J. W. Richards 

The Testing of Bearing Metals. G. W. Clamer. 

The Master Car Builders’ Drop-testing Machine as Installed at Purdue 
University. W. F. M. Goss. 

Stremmatograph Tests of Unit Fiber Strains and Their Distribution in 
the Base of Rails under Moving Locomotives. Cars, and Trains. P. 
H. Dudley. 

The Control of the Finishing Temperature of Steel Rails by the Thermo- 
magnetic Selector. /Jbert Sauveur and Jasper Whiting. 

A Direct-reading Apparatus for Determining the Energy Losses in Trans- 

former Iron. J. Walter Esterline. 
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The United States Road Material Laboratory Its Aims an Methods 
L. W. Page and A. Cushman. 

A Preliminary Program for the Timbcr Test Work to be Undertaken by © 
the Bureau of Forestry, United States Department of Agriculture 
W. K. Hatt. 

A Brief Account of the History and Methods of the International Railway _ 
Congress. P. H. Dudley. 

The Testing of Bitumens for Paving Purposes. A.W. Dow. 

Soundness Tests of Portland Cement. W. P. Taylor. 

Portland Cement Mortar Exposed to Cold. C.S. Gowen. . 

Some Observations on the Effect of Water and Combinations of Sand upon 
the Setting Properties and Tensile Strength of Portland and Natural © 
Cements. E. S. Larned. 


Tests on the Compressive Strength of Concrete and Mortar Cuhes | 
C. H. Umstead. 


Summary of Proceedings of the Seventh Annual Meeting. 
Influence of S pecifications on Commercial Products—Annual Address 
by the President, Charles B. Dudley. 
_ Report of Committee A on Standard Specifications for Iron and Steel. 
Discussion. 
7 - Report of Committee B on Standard Specifications for Cast Iron and 
Finished Castings. 
1. Proposed Standard Specifications for Foundry Pig Iron. 
Chemical Specifications for Pig Iron. B.F. Fackenthal. 
Specifications for Cast Iron and Finished Castings. Richard 
Moldenke. 
. Proposed Standard Specifications for Cast Iron Pipe and Special} 
Castings. 
. Proposed Standard Specifications for Locomotive Cylinders. 
. Proposed Standard Specifications fer Cast Iron Car Wheels. 
. Proposed Standard Specifications for Malleable Castings. 
: . Proposed Standard Specifications for Gray Iron Castings. - 
Standard Specifications for Foundry Pig Iron, as adopted November = 
1904. 
- Report of Committee C on Standard Specifications for Cement. 
Report of Committee E on Preservative Coatings for Iron and Steel. 
Report of Committee G on the Magnetic Testing of Iron and Steel. 
Report of Committee H on Standard Tests for Road Materials. 
Specifications for Steel Rails, American Railway Engineering and Main- 
tenance of Way Association, as Amended and Adopted in March, 
1904; Wm. R. Webster, Chairman. 
‘ Specifications for Iron and Steel Structures, American Railway Engineer- 
ing and Maintenance of Way Association, as Amended and Adopted 
in March, 1904; J. P. Snow, Chairman. nal Dien 
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Comparison of the Specifications for Axles and Forgings, Proposea by 
Committees of the American Railway Master Mechanics’ Association 
ynd the American Society of Mechanical Engineers, with the Standard 
Specifications Adopted by the American Society for Testing Materials. 
H. V. Wille. 

Alloy Steels. William Metcalf. 

A Brief Review of the Status of Testing in the United States. Gaetano 
Lanza. 

The Early Use of 60,000-pound Steel in the United States. Samuel Tobias 
Wagner. 

The Classification of Iron and Steel. Albert Sauveur. 

A Proposed Test for Detecting Brittleness in Structural Steel. J. P. Snow. 
Appendix. Experimental Studies of the Causes of Brittleness of Steel. 

Ch. Fremont. 

Tests for Detecting Brittle Steel. Wm. R. Webster, 

Tensile Impact Tests of Steel. W. K. Hatt. 

Staybolt Iron and Machine for Making Vibratory Tests. H. V. Wille 

Bending Moments in Rails. P. H. Dudley. 

The Desirability of a Uniform Speed for Commercial Testing. Paul 
Kreuzpointner. 

Cast Iron: Strength, Composition, Specifications. W. J. Keep. 

Pig Iron Feasts and Famines: Their Causes and How to Regulate Them 
George H. Hull. 

Structure of Alloys. William Campbel 

A New Chuck for Holding Short Test Pieces. T. D. Lynch. 

The Commercial Testing of Sheet Steel for Electrical Purposes. C. E 
Skinner. 

Permeability of Cast Steel. H. E. Diller. 

Specifications for Air-Brake Hose. Max H. Wickhorst. 

The Effects of Preservative Treatments on the Strength of Timber. F. A. 
Kummer. 

Results of an Investigation Concerning Causes of Durability of Paints fort 
Structural Work. Robert Job. 

Preservative Coatings for Iron and Steel. Cyril de Wyrall. 

_ Some Statistics of the Cement Industry in America. R. W. Lesley. 

Practical Cement Control. Charles W. McKenna. 

Some Possible By-Products in the Portland Cement Industry. Clifford 
Richardson. 

Some Notes on the Boiling Test for Cement. Frederick H. Lewis. 

Tests of Reinforced Concrete Beams: A. N. Talbot, F. E. Turneaure, 
Edgar Marburg. 

Discussion of the three preceding papers. 

The Mechanical Defects of Sieves Used in Determining the Fineness of 
Cement. E. W. Lazell. 

Some Attempts to Limit the Personal Equation in Cement Testing. 

W. A. Aiken. 
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WOLUME V. 


Summary of Proceedings of the Eighth Annual Meeting. 

The Testing Engineer—Annual Address by the President, Charles B 
Dudley 

Report of Committee A on Standard Specifications for Iron and Steel, — 
embodying recommendations for the revision of the Standard Speci- 
fications for (1) Structural Steel for Bridges, (2) Steel Rails, (3) Steel 
Castings, (4) Steel Axles and (5) Steel Forgings. 

Summary of Action on Report of Committee A on Standard Specifications 


for Iron and Steel. os 

Standard Specifications for Structural Steel for Bridges. _ +- 

Standard Specifications for Steel Castings. 

Standard Specifications for Steel Axles 

Standard Specifications for Steel Forgings. 

Report of Committee B on Standard Specifications for Cast Iron and | 
Finished Castings, embodying the proposed Standard Specifications 7 
for (1) Car Wheels and (2) Gray Iron Castings. 

Report of Committee C on Standard Specifications for Cement. 

Report of Committee E on Preservative Coatings for Iron and Steel. 

Report of Committee G on the Magnetic Testing of Iron and Steel. _ 

Report of Committee H on Standard Tests for Road Materials. 

Report of Committee I on Reinforced Concrete. 

Report of Committee K on Standard Methods of Testing. 

Report of Committee M on Standard Specifications for Staybolts. 

Report of Committee N on Standard Tests for Lubricants. 

Report of Committee O on Uniform Speed in Commercial Testing. _ 

Report of Committee P on Fireproofing Materials. 

Report of Committee Q on Standard Specifications for the Grading of ; 5 


Structural Timber. 
Report of Committee R on Boiler Inspection. 3 


Some Causes of Failure of Rails in Service—Robert Job. 
Rail Sections as Engineering Structures—P. H. Dudley. a R 
Influence of Methods of Piling Staybolt Iron on Vibratory Tests—H.V ae, 
Wille. 
A Preliminary Report on the Effect of Combined Stresses on the Elastic — . 
Properties of Steel—E. L. Hancock. a 
A Comparison of Standard Methods of Testing Cast Iron—Richard 


Moldenke. 
The Thermit Process in American Practice—E. Stuetz. 
Pig Iron Grading by Analysis—Hambden Buel. 


Hard Cast Iron: The Theory of One of its Causes—Henry Souther. 

Plan and Scope of the Proposed Investigation of Structural Materials 
Under the Auspices of the U. S. Geological Survey— J. A. Hoimes 
and Richard L. Humphrey. 

A Laboratory Course in Testing Materials of Construction—W. F.. Hatt. 


Elemeatary Course in Properties of Materials—G. L. Christensen. 
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A Large Hydraulic Testing Machine for Uniform Loads—Robert A. Cum- 

mings. 

Specifications for Cotton Tapes for Electrical Purposes—R. D. DeWolf. 

The Rattler Test for Paving Brick as a Safe Method of Disclosing the 

Limit of Permissible Absorption—Edward Orton, Jr. 
- Normal Consistency Tests of Neat Cement—R. S. Greenman. 
Economical Mold for Forming Compressive Test Pieces for Concrete— 
Clifford Richardson and C. N. Forrest. 

Low-pulling, Early-stage Portland Cement vs. the Ordinary Early- 

strength-developing Product—W. A. Aiken. 
Investigation of the Effect of Heat Upon the Crushing Strength and 
Elastic Properties of Concrete—Ira H. Woolson. 

British Standard Specifications for Portland Cement, with Introduction— 
R. W. Lesley. 

Impact Tests of Asphalt Paving Mixtures—Clifford Richardson and C. N. 
Forrest. 

The Collective Portland Cement Exhibit and Model Testing Laboratory 
of the Association of American Portland Cement Manufacturers 
and the Results of Tests at the Louisiana Purchase Exposition, 

Louis, Mo.—Richard L. Humhprey. 

Proper Methods in Conducting Painting Tests—G. W. Thompson. 

The Practicability of Establishing Standard Specifications for Preserva- 

tive Coatings for Steel—Topical Discussion. 

Protection of Iron and Steel Structures by Means of Paper and Paint— 

Louis H. Barker. 

What is the Best Method of Painting Steel Cars? Frank P. Cheesman. 

The Effect of Electricity on Paint—James C. Blanch. 

Ludwig von Tetmajer—Memoir. 


VOLUME VI. 
Summary of Proceedings of the Ninth Annual Meeting. 
The American Society for Testing Materials—Its Past and Future, 
Address by the Vice-President, Robert W. Lesley. , 
Report of Committee A on Standard Specifications for Iron and Steel, 
embodying recommendations for the revision of the Standard 
Specifications for Steel Rails. 
Proposed Standard Specifications for Steel Rails. 
Report of Committee B on Standard Specifications for Cast Iron and 
Finished Castings. 
Report of Committee E on Preservative Coatings for Iron and Steel. 7 
Report of Committee F on the Heat Treatment of Iron and Steel. 7 
Report of Committee G on the Magnetic Testing of Iron and Steel. 
Report of Committee H on Standard Tests for Road Materials. 
Report of Committee I on Reinforced Concrete. : 
Report of Committee J on Standard Specifications for Coke. 
Report of Committee K on Standard Methods of Testing, 
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Report of Committee L on Standard Specifications and Tests for 
Clay and Cement Sewer Pipes. 

Report of Committee M on Standard Specifications for Staybolt Iron. 

Report of Committee O on Uniform Speed in Commercial Testing. 

Report of Committee P on Fireproofing Materials. 

Report of Committee Q on Standard Specifications for the Grading of 
Structural Timber. 

Report of Committee R on Uniform Specifications for Boilers. 

Report of Committee S on Waterproofing Materials. 

Report of Committee T on the Tempering and Testing of Steel 
Springs and Standard Specifications for Spring Steel. 

The Corrosion of Structural Steel as Affected by its Chemical Com- 
position —J. P. Snow. 

The Electrolytic Corrosion of Structural Steel—Max. Toch. 

The Relative Corrosion of Wrought Iron and Steel—H. M.Howe. 

The Corrosion of Iron and Steel—Gencral Discussion. wf 

Standard Specifications for Ship Material—General Discussion. 

Experiments on the Segregation of Steel Ingots in its Relation to 
Plate Specifications—C. L. Huston. 

An Experimental Double-mufile Gas Heating Furnace, for Studying 
the Laws of the Heat Treatment of Steel—H. M. Howe. 

On the Heat Treatment of Some High-carbon Steels—William Camp- 
bell. 

The Burning, Overheating and Restoring of Nickel Steel—G. B.Water- 
house. 

The Beneficial Effect of Adding High-grade Ferro-silicon to Cast Iron 
—A. E. Outerbridge, Jr. 

Tension Tests of Steel Angles—F. P. McKibben. 

Fire-box Steel—Failures and Specifications—Max H. Wickhorst, 

The Effect of Combined Stresses on the Elastic Properties of Iron and — 
Steel—E. L. Hancock. 

Tests of Metals in Reverse Torsion—E. L. Hancock. 

A Complete Magnetic Testing Equipment—J. Walter Esterline. 

Methods of Testing Cements for Waterproofing Properties—W. P. 
Taylor. 

Work Done in the Structural Materials Testing Laboratories, U. S. Geo- — 
logical Survey, During the Year Ending June 30, 1906—R. L 
Humphrey. 

Concrete Column Tests at Watertown Arsenal—J. E. Howard. 

The Consistency of Concrete—S. E. Thompson. 

Notes on Compression Tests of Cement—W. P. Taylor. 

The Determination of the Specific Gravity of Cements—R. K. 
Meade. 

Some Sand Experiments Relating to Per Cent. of Voidsand Tensile 

Strength of Cement Mortars—J. Y. Jewett. a 
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Investigation o: the Thermal Conductivity of Concrete and the Effect 
of Heat upon its Strength and Elastic Properties—Ira H. Woolson, 

A New Device for the Mechanical Analysis of Concrete Aggregates 
—C.N. Forrest. 

The Purdue University Impact Machine—W. K. Hatt and W. P. Turner. 

New Features of Two Large Testing Machines—W.C. DuComb, Jr. 

The Operations of the Fuel Testing Plant of the U. S. Geological Survey 
at St. Louis, Mo., from May 1, 1905, to July 1, 1906—J. A. Holmes. 

Practical Testing and Valuation of Japan—Robert Job. 

Relation Between Some Physical Properties of Bitumens and Oils— 
A. W. Dow. 

The Proximate Composition and Physical Structure of Trinidad 
Asphalt, with Special Reference to the Behavior of Mixtures of 
Bitumen and Fine Mineral Matter—Clifford Richardson. 

The Development of the Test for the Cementing Value of Road 
Materials —Allerton S. Cushman. 

Notes on the Hardness and Abrasion Tests of Road Materials—P. L. 
Wormeley, Jr. 

Memoirs of Deceased American Investigators Who Have Contribu- 
ted in a Marked Degree to the Advance of the Testing of Materials 


—Gaetano Lanza. 
VOLUME VII. 


Summary of Proceedings of the Tenth Annual Meeting. 

The Enforcement of Specifications—Annual Address by the President, 
Charles B. Dudley. 

Report of Commitee A on Standard Specifications for Iron and Steel. 

Standard Specifications for Steel Rails. 

On Rail Steel as Manufactured by the Continuous Open-Hearth Process— 
Benjamin Talbot. 

Mechanical Experiences with Limber and Stiff Rail Sections—P. H. 
Dudley. 

Does the Removal of Sulphur and Phosphorus Lessen the Segregation of 
Carbon?—H. M. Howe. 

General Discussion on Steel Rails. 

Report of Committee C on Standard Specifications for Cement. 

Report of Commitee E on Preservative Coatings for Iron and Steel. 

Report of Committee I on Reinforced Concrete. 

Report of Committee J on Standard Specifications for Coke. 

Report of Committee K on Standard Methods of Testing. 

Report of Committee M on Standard Specifications for Staybolt Iron 

Report of Committee N on Standard Tests for Lubricants. _ 

Report of Committee O on Uniform Speed in Commercial Testing. — 

Report of Committee P on Fireproofing Materials. 

Standard Test for Fireproof Floor Construction. 
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PREVIOUS PROCEEDINGS. 
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